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AT  TOUR  COMPUTER  RETAILER  NOW 


TRS-80,  Apple  II,  Sorcerer,  SOL  and  Southwest 
Tech  6800  owners:  get  more  out  of  your  personal 
computer. 

Get  into  action  with  G2  Bullseye!,  Sea  Battle, 
Confrontation  and  Attack! 

Sharpen  your  analytical  abilities  with  G2's  Outwit 
I,  Outwit  II  and  Mind  Bender. 

Take  a chance  with  G2's  Beat  the  House.  Check 
out  your  health  with  Clinic. 

And  enjoy  the  challenging  experience  of  two  new 
G2  computer  simulations:  The  Market  and  Wildcatting. 

Or  get  serious  with  three  powerful  new 
languages.  Level  III  Basic  for  the  TRS-80.  Extended 
Basic  for  the  SOL.  And  Standard  Basic  for  the 
Southwest  Tech  6800.  All  written  by  Microsoft— the 
Basic  wizards.  Exclusively  from  G2. 

A Product  Of  GRT  Corporation 
Consumer  Computer  *Voug 

. , 1286  NodO  Lawrence  Station  Road  .Si,r>r>//ain  Cai-tomra  ''A  2*410 


Our  software  has  more  so  your  computer  does 
more.  Great  programming.  Highest  quality  cassette. 
The  most  comprehensive  instruction  manual  available. 
Plus  source  listing  print-out  of  every  application 
program  in  Basic.  You  can  learn  how  the  programs 
were  written.  We  even  encourage  you  to  do  your  own 
re-programming  to  improve  your  skills! 

G2  software  is  available  from  computer  retailers 
nationwide.  If  your  local  retailer  doesn't  have  it,  ask 
him  to  become  a G2  dealer  by  calling  us  toll  free: 

(800)  538-8540  (U.S.A.)  or  (800)  672-8691  (California). 
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„ Editorial. . 

onComputing 


A New  Magazine 


Editor-in-Chief 


The  other  day  a friend  asked  me, 
“Just  what  do  you  do  with  a per- 
sonal computer?” 

“Do  you  have  half  an  hour?”  I 
chuckled.  “For  starters,  there  are 
computer  games,  gadgets  that  let 
your  computer  talk  and  listen  to 
you,  educational  programs  that 
teach  mathematics  and  other  sub- 
jects, programs  that  help  you  type 
letters,  do  your  income  tax,  keep  ad- 
dress records  up  to  date,  make  an 
index,  draw  color  pictures  on  your 
TV  set,  play  chess,  perform  magic 
(my  own  particular  passion),  and  on 
and  on.  Oh— they  keep  your  syntax 
in  line,  too.” 

“You  mean  they  correct  your 
grammar?” 

“If  you’re  speaking  their 
language,  they  do.” 

“Ah,  so  I have  to  know  how  to 
program  to  use  one.” 

“Not  really.  You  can  buy  pro- 
grams that  are  already  written,  plug 
them  in,  and  use  them.  But  pro- 
gramming can  be  a lot  of  fun.” 

“Great!  How  do  I get  started?” 

* * * * * * 

How  do  you  get  started? 

The  question  comes  up  so  often  in 
our  mail  at  BYTE  magazine  (where 
I’ve  served  as  senior  editor  and 
editor-in-chief  for  the  past  two 


years)  that  we  decided  to  start  a 
magazine  to  answer  it.  We  also 
sensed  the  need  for  a publication 
devoted  to  the  educated  computer 
user  rather  than  the  computer  pro- 
fessional. If  you’re  fascinated  by 
personal  computers  but  get  a little 
bewildered  by  computer  jargon  or 
the  dazzling  array  of  new  computer 
products  on  the  market,  onCom- 
puting is  for  you.  We’ll  also  try  to 
answer  other  questions,  such  as: 

What  computer  should  I buy? 
What  books  are  best  for  the 
beginner? 

Where  can  I buy  a computer? 
What  can  I do  with  my  com- 
puter once  I get  it? 

In  each  issue  we’ll  show  you  what 
other  people  are  doing  with  their 
personal  computers  around  the 
world.  Some  of  the  applications 
may  surprise  you. 

Personal  computers  have  arrived. 
Why  the  sudden  interest?  There  are 
many  explanations:  personal  com- 
puters are  dependable  and  patient 
(anthropomorphic  adjectives  are  ir- 
resistible when  you’ve  worked  with 
these  machines  for  any  length  of 
time),  and  are  literally  blank  slates 
onto  which  you  can  project  your 


ideas — “brain  amplifiers,”  in  the 
phrase  of  Carl  Helmers  (editorial 
director  of  both  BYTE  magazine 
and  onComputing). 

Sometimes  they  offer  an  escape 
from  our  everyday  problems,  and 
sometimes  they  offer  new  solutions. 
They  are  many  things  to  many  peo- 
ple: an  arithmetic  teacher  for 
children,  a calculus  calculator  for 
the  mathematics  teacher,  a fairly  de- 
cent chess  partner  whenever  you 
want  one,  and  a “memory  jogger” 
when  you  forget. 

But  mostly,  they’re  fun. 

These  ubiquitous  tools  are  begin- 
ning to  crop  up  in  prime  time  TV 
commercials.  Over  1000  computer 
stores  have  sprung  up  worldwide; 
personal  computer  conventions  at- 
tract 15,000  hackers  (computer  ad- 
dicts) at  a throw;  Milton  Bradley 
and  other  companies  are  offering 
toys  with  built-in  microcomputers; 
and  other  companies  (like  Mattel 
and  Atari)  are  offering  units  that 
bridge  the  gap  between  video  games 
and  personal  computers. 

Where  will  it  all  end?  We  don’t 
know,  but  we’ll  keep  you  informed 
in  future  issues  of  onComputing. 
And  who  knows,  I might  be  per- 
suaded to  part  with  my  magic  pro- 
gram in  an  upcoming  issue!  ■ 
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Color.  VP-590  add-on  Color  Board  allows  program 
controlof8  brilliant  colorsfor  graphics,  colorgames. 
Plus  4 selectable  background  colors.  Includes 
sockets  for  2 auxiliary  keypads  (VP-580).  $69.* 


Sound.  VP-595  Simple  Sound  Board  provides  256 
tone  frequencies.  Great  for  supplementing  graphics 
with  sound  effects  or  music.  Set  tone  and  duration 
with  easy  instructions.  $24.* 


Music.  VP-550  Super  Sound  Board  turns  your  VIP  into  a music 
synthesizer.  2 sound  channels.  Program  control  of  frequency, 
time  and  amplitude  envelope  (voice)  independently  in  each 
channel.  Program  directly  from  sheet  music!  Sync  provision 
for  controlling  multiple  VIPs,  multitrack  recording  or  other 
synthesizers.  $49.* 

Memory.  VP-570  RAM  Expansion  Board  adds  4K 
bytes  of  memory.  Jumper  locates  RAM  in  any  4K 
block  of  up  to  32K  of  memory.  On-board  memory 
protect  switch.  $95* 


EPROM  Programmer.  VP-565  EPROM  Programmer  Board 
comes  complete  with  software  to  program,  copy  and 
verify  5-volt  2716  EPROMs— comparable  to  units 
costing  much  more  than  the  VP-565  and  VIP  put 
together!  Programming  voltages  generated  on 
board.  ZIF  PROM  socket  included.  $997 


EPROM  Interface.  VP-560  EPROM  Interface 
Board  locates  two  5-volt  2716  EPROMs  (4K 
bytes  total)  anywhere  in  32K  of  memory. 
VIP  RAM  can  be  re-allocated.  $34* 


ASCII  Keyboard.**  Fully  encoded,  128-character  ASCII 
encoded  alpha-numeric  keyboard.  58  light  touch  keys 
including  2 user  defined  keys!  Selectable  upperand  lower 
case.  Handsomely  styled.  Under  $50* 


Keypads.  Program 
for  2-player  inter- 
action games!  16-key  keypad 
VP-580  with  cable  ($15*) 
connects  to  sockets  pro- 
vided on  VP-590  Color  Board 
or  VP  585  Keyboard  Interface 
Card  ($10*). 


Tiny  BASIC.**  VP-700 
Expanded  Tiny  BASIC  Board 
puts  this  high-level  language 
on  your  VIP.  BASIC  stored 
in  4K  of  ROM.  Ready  for  im- 
mediate use— no  loading 
necessary.  This  expanded 
BASIC  includes  the  standard 
Tiny  BASIC  commands  plus 
12  additional— including 
color  and  sound  control! 
Requires  external  ASCII 
encoded  alpha-numeric 
keyboard.  $39* 


COSMAC  VIP  lets  you  add 
computer  power  a board  ata  time. 


With  these  new  easy-to- 
buy  options,  the  versatile 
RCA  COSMAC  VIP 
(CDP18S711)  means  even 
more  excitement.  More 
challenges  in  graphics, 
games  and  control  func- 
tions. For  everyone,  from 
youngster  to  serious  hobby- 
ist. And  the  basic  VIP  com- 
puter system  starts  at  just  $249*  assembled 
and  ready  to  operate. 

Simple  but  powerful— not  just  a toy. 

Built  around  an  RCA  COSMAC  micro- 
processor, the  VIP  includes  2K  of  RAM.  ROM 
monitor.  Audio  tone  with  a built-in  speaker. 
Plus  8-bit  input  and  8-bit  output  port  to  inter- 
face relays,  sensors  or  other  peripherals.  It’s 


easy  to  program  and  operate. 
Powerful  CHIP-8  interpre- 
tive language  gets  you  into 
programming  the  first 
evening.  Complete  docu- 
mentation provided. 

Take  the  first  step  now. 
Check  your  local  com- 
puter store  or  electronics 
parts  house.  Or  contact 
RCA  VIP  Marketing,  New  Holland  Avenue, 
Lancaster,  PA  17604.  Phone  (717)  291-5848. 

•Suggested  retail  price.  CDP18S711  does  not  include  video  monitor  or  cassette  recorder. 
••Available  1st  Quarter,  1979. 

See  the  RCA  VIP  at  the  3rd  Annual  National  Small  Computer  Show 
at  the  New  York  Coliseum,  August  23-26,  booth  4211 . 
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The  fun  way 
into  computers. 
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Getting 

Started 

by  Elizabeth  M Hughes 


Fear  of  an  expensive  mistake. 
That’s  the  problem  besetting  many 
people  who  want  to  enter  personal 
computing.  They’re  afraid  their  limit- 
ed knowledge  of  computers  will  cause 
them  to  make  an  expensive  mistake. 

The  numerous  alternatives  offered  by  the  manu- 
facturers are  dazzling  — but  they  can  also  be 
bewildering,  especially  if  the  jargon  used  by  adver- 
tisements is  unfamiliar.  What  if  you  buy  a “com- 
plete” system  only  to  discover  it’s  /^complete  — 
without  the  addition  of  programs,  or  input  and  out- 
put devices,  or  something  equally  important  — at 
additional  cost?  Worse  still,  what  if  you  outgrow 
your  shiny  new  system  in  a year? 

This  article  is  intended  to  provide  some  of  the  in- 
formation you  need  if  you  are  to  approach  the  selec- 
tion of  your  personal  computer  system  on  a solid 
basis.  We’ll  talk  about  what  goes  into  a system,  ways 
in  which  you  can  fill  various  needs,  and  prices.  But, 
most  important,  we’ll  see  how  what  you  want  to  do 
with  your  system  will  influence  your  choice.  First, 
though,  let’s  see  what  goes  into  a computer  system. 

Bare  Necessities  — 

Obviously,  a computer  system  requires  some- 
thing that  does  the  actual  computing.  This  is  the 
central  processing  unit  (CPU)  and  it  is  the  heart  of 
the  computer.  The  abbreviation  MPU  (for 


microprocessor  unit)  is  often  used  these  days  and  it 
means  the  same  element  in  the  system.  The 
difference  is  that  a microprocessor  packages  all  the 
circuitry  of  a central  processing  unit  (and  often 
some  additional  necessary  or  convenient  circuits  as 
well)  on  a single  integrated  circuit  (IC).  [In 
onComputing  we  will  use  the  term  “processor”  when 
referring  to  a microprocessor  unit  . . . ed]  When  you 
consider  that  a modern  microprocessor  is  usually 
faster,  more  powerful,  and  has  lower  power 
requirements  than  the  large  computers  of  ten  years 
ago,  it’s  a pretty  impressive  piece  of  technology. 

The  next  necessity  is  program  and  data  storage  in 
the  form  of  programmable  memory.  This  is  what 
holds  the  program  the  computer  runs  and  the  data 
it  operates  on.  Information  is  stored  in  a computer 
in  bits,  each  of  which  can  represent  one  of  two 
states,  1 or  0,  on  or  off,  true  or  false.  Since  this  is 
too  small  a unit  to  hold  a convenient  amount  of 
data,  the  actual  portions  of  memory  the  computer 
addresses  and  uses  are  called  bytes . Eight  bits  are 
usually  treated  as  one  byte,  but  you  may  encounter 
references  to  4 bit  bytes  and  other  nonstandard 
sizes.  If  larger  units,  multiples  of  bytes,  are  com- 
monly used  by  the  processor  (for  instance  16  bits), 
they  are  usually  called  words.  How  much  memory 
you  need  will  depend  on  the  sort  of  job  you  want 


Elizabeth  M Hughes  came  to  computing  from  logic 
and  philosophy,  which  she  taught  at  college  level 
before  becoming  a professional  freelance  writer . 
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When  you  start  looking  for  any  addition  to  your  system,  be  sure  that  it  is 
possible  to  use  it  with  your  particular  computer. 


the  computer  to  perform,  but  you  can  easily  com- 
pare how  much  programmable  memory  comes  with 
a given  microcomputer  system  by  studying  the  ad- 
vertisements. 1 K bytes  of  memory  is  1024  bytes; 
thus,  4 K bytes  is  4096  bytes,  and  so  on.  [7  K 
represents  1024  rather  than  1000  because  1024  is  a 
power  of  2 (2}0,  in  fact)  . . . Ed]  Usually  the  adver- 
tisement will  specify  if  something  other  than  8 bit 
bytes  is  being  measured. 

To  represent  data  inside  the  computer,  codes  of 
Is  and  Os  are  used.  The  binary  number  system  per- 
mits representation  of  numbers  using  just  these 
two  symbols,  and  accepted  conventional  codes  — 
most  notably  ASCII  (American  TVational  Standard 
Code  for  /nformation  /nterchange)  — are  used  to 
represent  letters  of  the  alphabet  and  other  non- 
numeric symbols  (see  “The  Binary  World,”  by 
Russell  Reiss,  page  20).  This  brings  us  to  the 
third  necessity:  a way  to  store  data  in  memory. 

Most  of  us  assume  that  the  computer  does  the 
job  of  storing  data  in  memory;  that  all  that’s 
required  is  to  tell  it  what  we  want  stored.  But  with- 
out instructions,  a computer  doesn’t  know  what  to 
do  with  a piece  of  data.  Before  it  can  file  data  away 
in  memory,  it  must  have  a program  which: 

(a)  Lets  it  recognize  that  something  given  it  is 
a piece  of  data. 

(b)  Lets  it  determine  where  in  memory  the 
piece  of  data  is  to  be  stored. 

(c)  Instructs  it  to  store  the  piece  of  data  there. 

(d)  Tells  it  what  to  do  next,  such  as  to  go  look 
for  another  piece  of  data  to  store. 

Some  home  computer  systems  remedy  this  problem 
by  making  available  to  the  processor  a prewritten 
program  to  handle  this  sort  of  need.  Generally,  this 
program  is  stored  in  read  only  memory  (ROM)  and 
the  processor  is  instructed  to  execute  it  the  moment  it 
is  powered  up.  Read  only  memory  cannot  be  used  by 
the  processor  for  storage,  but  only  for  the  retrieval  of 
a preset  group  of  instructions  or  data. 

A common  alternative  technique  for  storing  data 
in  memory  is  to  use  a front  pane I,  so  called  because 
it  originally  was,  literally,  the  front  panel  of  the 
computer;  although  now  many  configurations  for 
front  panels  are  in  use.  A front  panel  has  switches 
on  it  which  are  wired  in  such  a way  that  by  setting 


the  switch  position  one  can  store  the  byte  of  data 
represented  by  the  switches  directly  in  memory, 
for  example.  Usually  lights  on  the  front  panel  pro- 
vide an  additional  indication  of  what  data  is  being 
stored  and  reflect  the  processor’s  activity  while  a 
program  is  being  run. 

Mention  of  front  panels  points  up  the  final 
necessity.  There  must  be  some  way  for  the  com- 
puter to  communicate  with  you,  to  receive  your 
instructions  and  to  give  you  its  results,  indicating 
the  status  of  its  calculations,  and  so  on.  Some  peo- 
ple find  a front  panel  adequate  for  these  purposes, 
but  most  people  prefer  a more  sophisticated  device 
such  as  keyboard  input  with  video  or  printed  out- 
put. No  matter  what  form  it  takes  there  must  be 
some  way  for  the  computer  to  give  you  output. 

Not  in  the  bare  necessity  class,  but  highly  desir- 
able nonetheless,  is  some  form  of  permanent 
storage  that  can  be  used  to  load  preprepared 
programs  and  data  into  memory  quickly.  If  you 
have  to  enter  a long  program  by  hand  whenever 
you  want  to  play  a game,  check  on  inventory,  or 
otherwise  use  the  computer,  you  won’t  use  it 
much.  It  would  be  too  much  trouble  — and  the 
point  of  computers  is  to  save  trouble.  Almost  all 
home  computer  systems  use  volatile  memory 
(memory  which  “forgets”  everything  when  it  is 
turned  off).  This  can  pose  a severe  problem.  You’ll 
want  to  consider  including  a permanent  storage 
device  in  your  system.  Many  alternatives  are 
available,  from  inexpensive  audio  cassette  re- 
corders to  magnetic  disk  drives  of  several  sorts, 
and  again,  your  personal  needs  will  determine  what 
is  most  suitable  for  you.  When  you  start  looking 
for  any  addition  to  your  system,  be  sure  that  it  is 
possible  to  use  it  with  your  particular  computer. 
Interfaces  for  connecting  a particular  device  are  not 
available  for  every  system,  and  a program  to  allow 
a particular  computer  to  use  a given  device  may 
also  be  hard  to  come  by. 

Now  that  you  know  what  a minimal  system 
involves,  it’s  time  to  consider  acquiring  a system. 
The  most  fundamental  decision  concerns  how  you 
will  build  up  your  system.  Do  you  want  to  build  a 
computer  from  scratch,  starting  with  integrated  cir- 
cuits and  sockets  and  blank  prototyping  cards?  Do 
you  want  to  assemble  a purchased  kit?  Or  are  you 
much  more  interested  in  using  the  computer  and 
unwilling  or  unable  to  spend  the  time  involved  in 
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No  one  can  deny  the  excitement  of  homebrew  computing,  the  vast  amount 
you  can  learn  from  designing  and  building  your  own  ....  But  neither 
should  anyone  embark  on  homebrew  computing  without  a thorough 

understanding  of  the  risks  . . . 


construction?  Let’s  consider  these  alternatives  in 
more  detail. 

Homebrew 

There  is  no  better  way  to  learn  what  goes  on 
inside  a computer  than  to  build  one  yourself  from 
scratch.  Unfortunately,  you  have  to  know  a great 
deal  about  it  before  you  begin  if  you’re  to  have 
much  hope  of  success.  Competence  in  the  basic 
kit-building  skills  — soldering,  wiring,  and  the  like 
— is  not  enough.  You  must  also  have  a thorough 
grasp  of  digital  design,  or  be  willing  to  spend 
months  and  dollars  learning  from  your  mistakes. 

The  hardest  part  of  homebrewing  a computer  is 
troubleshooting.  If  you  turn  on  the  finished  prod- 
uct and  it  doesn’t  work  perfectly,  you  have  no 
place  to  start  to  seek  the  problem.  Is  it  a faulty 
component?  Or  just  a careless  wiring  error?  This 
sort  of  difficulty  can  drive  you  up  the  wall  and 
result  in  your  not  having  a working  computer 
despite  all  your  hours  of  labor. 

Cost  is  another  consideration.  If  you  can  trust 
your  designs,  parts,  and  wiring,  you  can  build  a 
homemade  computer  slightly  less  expensively  than 
you  can  purchase  one.  But  homebrew  designs  are 
notorious  for  the  frequency  with  which  they  get 
changed  during  the  building  process  — or  a compo- 
nent could  be  damaged  in  the  course  of  assembly, 
or  a thousand  other  things  could  intervene  to  raise 
the  price.  For  example,  a necessary  trouble- 
shooting tool  for  homebrew  computing  is  a good, 
triggered-sweep  oscilloscope  — an  expensive 
investment,  and  one  that  requires  some  knowledge 
of  electronics  to  use  properly.  The  result  is  that 
most  purely  homebrew  computers  end  up  being 
more  expensive  than  comparable  purchased 
systems. 

One  approach  to  building  your  own,  which  elimi- 
nates some  of  these  difficulties  and  risks,  is  to  con- 
struct a computer  using  your  own  materials,  but 
following  a published  design.  Detailed  designs  that 
use  a number  of  different  microprocessor  chips 
(integrated  circuits)  have  been  published  in 
various  magazines.  If  a design  is  from  a reputable 
source  and  has  been  discussed  in  the  magazines 
enough  to  find  and  remedy  its  weak  points,  you 
can  embark  on  its  construction  with  a reasonable 
hope  of  success.  You’re  saved  the  trouble  and 


expense  of  finding  things  out  the  hard  way,  but 
still  derive  the  benefits  of  seeing  every  detail  of  its 
operation  from  the  inside. 

No  one  can  deny  the  excitement  of  homebrew 
computing,  the  vast  amount  you  can  learn  from 
designing  and  building  your  own,  or  the  great 
sense  of  accomplishment  that  comes  when  you 
have  a computer  that  is  uniquely  your  own  up  and 
running.  But  neither  should  anyone  embark  on 
homebrew  computing  without  a thorough  under- 
standing of  the  risks:  it  can  be  extremely  expen- 
sive, extremely  frustrating,  and  may  not  result  in  a 
working  computer.  Those  with  the  knowledge  and 
expertise  to  do  so  will  find  it  an  unparalleled 
pleasure,  but  those  who  don’t  have  extensive 
knowledge  and  experience  would  be  better  advised 
to  choose  another  route  if  they  want  the  result  to 
be  a working  computer. 

The  Kit 

A very  satisfactory  way  to  combine  the  pleasures 
of  building  your  own  computer  with  the  security  of 
being  able  to  anticipate  a working  end  product  is  to 
build  a kit.  Kits  are  usually  less  expensive  than 
comparable  fully  assembled  computers,  yet  offer  a 
better  opportunity  to  develop  a thorough  under- 
standing of  how  the  computer  works.  If  you  have 
the  required  skills,  this  might  be  a way  to  learn 
about  your  computer’s  hardware  firsthand.  Which 
kit  you  choose,  if  you  decide  to  take  this  approach, 
will  depend  primarily  on  two  considerations.  First, 
will  the  finished  system  suit  your  purposes?  There 
is  little  point  in  building  a kit  only  to  have  a 
finished  computer  that  won’t  do  your  job  well. 

Second,  and  equally  important,  is  there  adequate 
support  for  the  kit?  How  clear  and  detailed  are  the 
instructions?  Has  the  kit  been  on  the  market  long 
enough  that  most  problems  have  been  found  and 
solved?  Are  there  articles  in  the  magazines  which 
can  help  you  know  what  you’re  buying  or  help 
solve  difficulties  you  encounter?  Does  the 
manufacturer  offer  technical  assistance  and  advice 
to  kit  builders?  Do  you  know  someone  who  owns 
one  who  can  offer  you  advice?  If,  after  considering 
the  facts,  you  think  you  will  have  satisfactory  in- 
structions and  a reliable  source  of  information 
when  you  run  into  problems,  the  kit  is  probably  a 
reasonable  choice.  On  the  other  hand,  if  the  in- 
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Introducing 
the  Monday  Machine. 


For  under  $10,000  we  give  you 
Sol,®  the  small  computer  system  for 
electronic  typing  and  general 
purpose  data  processing,  to  brighten 
your  Monday  and  speed  the 
workload  all  the  way  through  Friday. 

Are  you  looking  for  a way  to  handle 
your  typing  load  faster  and  far  more 
efficiently?  Are  you  looking  for  an  easy  to 
use  electronic  typing  system  that  you 
or  your  secretary  can  learn  in  a matter  of 
hours?  And  are  you  looking  for  a general 
purpose  data  processing  system  capable  of 
doing  other  tasks  around  the  office  such 
as  mailing  lists,  general  ledger,  accounts 
payable/receivable  and  payroll? 

Then  you’re  looking  for  the  Sol 
“Monday  Machine’.’ 

It's  simply  the  best  small 
computer  system! 

You  can  store,  edit  and  print  out 
text  as  long  as  110  pages.  You  get  750,000 
bytes  of  memory  on  diskette.  Plus 
a letter  quality  SolPrinter  that  runs  at 


480  w.p.m.  And  a video  monitor. 

For  the  past  few  months,  we’ve  been 
selling  our  Sol  Systems  to  selected 
businesses  prior  to  formal  introduction. 
One  of  our  customers,  a legal  firm, 
uses  their  Sol  System  to  type  wills  and 
contracts.  Precedents  and  standard 
paragraphs  are  stored  on  diskettes  for 
easy  access. 

The  staff  of  this  law  firm  was  trained 
to  use  the  Sol  System  on  a Saturday.  By  the 
next  Friday,  no  one  could  figure  out 
how  the  workload  was  handled  without  it. 
The  secretarial  staff  told  us  our 
keyboard  has  a nicer  feel  than  that  of 
the  well-known  maker  of  typewriters 
and  computers.  When  they  aren't  using 
the  Sol  System  for  word  processing, 
they  do  the  legal  accounting  and  update 
the  work-in-progress  report. 

Processor  Technology  knows 
computers  and  knows  programs. 

In  the  past  two  years,  more  than  10,000 
Sol  computers  have  been  installed. 


Were  easily  one  of  the  most  successful 
pioneers  in  the  small  computer  field 
because  our  systems  are  sophisticated  yet 
easy  to  use. 

More  information  or 
a demonstration 

Arrange  for  a demonstration  now.  Dial 
the  toll  free  number  below  to  find 
your  local  dealer.  Or  send  in  the  coupon. 

ProcessorTechnology 


I Processor  Technology  Corporation  I 

I 7100  Johnson  Drive,  Pleasanton,  CA  94566  I 

J □ Please  send  more  information  on  your  * 

I electronic  typing  and  general  purpose  data  I 

I processing  system.  i 

I □ Please  arrange  a demonstration  too.  I 

j Name/Title i 

j Firm j 

j Telephone ' 

| Address i 

j City/State/Zip j 

I I 


TOLL-FREE  DEALER  LOCATOR  HOTLINE  (800)  227-1241.  In  CA  (800)  972-5951. 

Dealerships  available  in  selected  areas. 

Come  see  our  exhibit  at  NCC  in  New  York,  June  4-7,  4th  floor  at  booths  4048,  4050,  4052  and  4054. 
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CIRCLE  100  ON  INQUIRY  CARD 


Photo  by  Ed  Crabtree 


1 and  2 are  examples  of  single  board  computers. 
The  16  bit  Technico  computer  is  shown  at  1; 
and  the  KIM-1,  which  includes  a hexadecimal 
keypad  and  display,  is  shown  at  2. 
All-in-one  computer  systems  include  the 
Commodore  PET,  shown  at  3;  the  Radio  Shack 
TRS-80,  at  4;  the  Apple  II,  at  5; 
and  the  Exidy  Sorcerer,  at  6. 
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The  person  who  benefits  most  from  choosing  to  build  a kit  is  the  one 
interested  in  computer  hardware.  Not  only  does  the  kit  provide  a good  way 
of  learning  about  hardware  design  in  general,  but  it  also  gives  its  builder 
specific  information  which  will  be  needed  to  make  other  design  projects  for 

the  system  possible. 


structions  are  inadequate,  the  support  is  weak,  or 
the. end  product  falls  short  of  your  needs,  it  proba- 
bly isn’t  the  kit  for  you. 

Before  embarking  on  kit  building,  it’s  wise  to 
consider  not  only  the  adequacy  of  your  tools  (for 
example,  some  integrated  circuits  can  be  destroyed 
by  too  high  a soldering  temperature),  but  also  to  be 
sure  you  have  an  adequate  — and  adequately  pro- 
tected — place  to  work.  If  there  are  children  in  the 
house,  you  may  have  to  find  ways  to  protect  the 
children  from  the  computer  and  the  computer 
from  the  children  during  the  building  process. 
Spilled  liquids  can  wreak  havoc  with  a computer, 
and  a power  supply,  exposed  and  powered  up  for 
testing,  can  administer  nasty  shocks  to  the  unwary. 
It  all  adds  up  to  a general  caution:  think  first;  that 
way  you  can  forestall  any  difficulties  that  might 
arise. 

The  person  who  benefits  most  from  choosing  to 
build  a kit  is  the  one  interested  in  computer  hard- 
ware. Not  only  does  the  kit  provide  a good  way  of 
learning  about  hardware  design  in  general,  but  it 
also  gives  its  builder  specific  information  which 
will  be  needed  to  make  other  design  projects  for 
the  system  possible.  If  you’re  interested  in  inter- 
facing various  household  devices  (for  example,  a 
lawn  sprinkler  or  burgler  alarm)  to  the  computer, 
building  a kit  will  acquaint  you  with  all  the  com- 
puter’s requirements.  Then,  whether  you  design 
your  own  interfaces  or  adapt  published  circuits  to 
your  purpose,  you’ll  be  more  confident  that  the 
interface  will  perform  as  desired. 

Clearly,  then,  a kit  can  be  a good  choice  for 
someone  equipped  to  build  it,  especially  if  there  is 
a need  or  a desire  to  understand  the  computer’s 

Since  one  can  successfully  write 
and  run  programs  with  only  the 
vaguest  notion  of  what  goes  on 
inside  the  computer,  there  is  no 
reason  people  whose  interests  lie 
elsewhere  should  be  forced  to 
assemble  the  computer  before  using 
it. 


operation  fully.  But  what  about  the  person  who  just 
wants  to  use  the  computer?  A business,  for  exam- 
ple, usually  needs  the  computer’s  capabilities,  not  a 
detailed  understanding  of  its  circuits,  and  the  time 
required  for  assembly  is  just  that  much  more  delay 
before  the  computer  can  be  put  to  use.  For  those 
who  want  to  start  using  the  computer  immediately, 
a third  alternative  is  available. 

The  Fully  Assembled  Computer 

A large  percentage  of  those  entering  home  com- 
puting are  attracted  not  by  any  fascination  with 
how  a computer  works  but  by  the  many  uses  to 
which  computers  can  be  put  or  by  the  fun  of 
developing  programs.  Since  one  can  successfully 
write  and  run  programs  with  only  the  vaguest 
notion  of  what  goes  on  inside  the  computer,  there 
is  no  reason  people  whose  interests  lie  elsewhere 
should  be  forced  to  assemble  the  computer  before 
using  it.  For  this  reason,  quite  a number  of 
manufacturers  offer  complete  computers  with  no 
assembly  required.  You  can  buy  a system,  set  it 
up,  plug  it  in,  and  begin  running  programs  im- 
mediately. 

This  is  not  the  best  solution  for  everyone, 
however,  due  to  the  higher  cost  — and,  in  some 
cases,  limited  repair  service  — of  fully  assembled 
computers.  Without  adequate  repair  service  availa- 
ble, you  can  find  yourself  stranded  without  a com- 
puter for  days,  weeks,  or  months,  since  you  may 
not  receive  enough  information  with  the  computer 
or  have  enough  personal  expertise  to  perform  your 
own  repairs.  If  you’re  buying  the  computer  for 
entertainment,  its  disappearance  to  the  factory  for 
repair  may  be  no  more  than  a nuisance;  but  if  you 
plan  to  rely  on  it  in  your  business,  excessive 
“down  time”  can  be  devastating.  For  this  reason, 
it  is  wise  to  investigate  the  availability  of  repair 
service  before  purchasing  a computer.  Fortunately, 
microcomputers  are  among  the  most  reliable 
devices  of  any  kind  on  the  market,  so  this  is  a com- 
mon sense  precaution  rather  than  a necessity.  But 
if  you  happen  to  get  a computer  with  problems,  it 
will  be  a precaution  you’ll  be  glad  you  took. 

In  one  other  regard  fully  assembled  computers 

Continued  on  page  78 
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Writing  with 

a Microcomputer 

by  Jerry  Pournelle 


“Hey,”  said  my  mad  friend  Mac  Lean.  “I  just 
got  a microcomputer.” 

That  was  several  years  ago.  Mac  Lean  has  been 
involved  in  everything  at  one  time  or  another: 
magic,  rockhounding,  organic  chemistry,  jewelry 
making;  in  his  basement  sit  both  offset  and  letter 
press,  neither  used  for  years  after  he  learned  the 
art  of  printing;  in  his  attic  sit  unused  professional 
sewing  equipment,  enough  stagecraft  gear  to  outfit 
a professional  road  company,  amateur  radio  gear, 
and  God  alone  knows  what  else. 

So  I paid  little  attention.  A phase,  a fad;  certainly 
not  anything  to  change  my  life. 

After  all,  Marilyn  Niven,  my  partner’s  wife,  had 
an  Altair  which  she  played  with  from  time  to  time, 
but  Larry  Niven  never  touched  it  except  to  play 
Star  Trek  and  Hammurabi  and  the  like.  Home 
computers  didn’t  do  anything,  they  merely  ab- 
sorbed time. 

Of  course  I knew  that  David  Gerrold,  a fellow 
science  fiction  writer,  used  a tape  controlled 


Selectric  typewriter  to  write  books,  and  seemed  inor- 
dinately happy  with  it;  but  when  I watched  him  use  it 
I didn’t  see  what  it  would  do  for  me.  David,  because 
of  his  involvement  with  Star  Trek , has  more  cor- 
respondence to  worry  about  than  I do,  and  the 
system  seemed  better  suited  to  that  than  to  my  needs. 

A year  passed,  and  two  things  happened  at  once. 
First,  I got  a very  good  offer  for  two  books  I had 
written  12  years  ago;  they  were  out  of  print  and 
had  reverted.  The  only  problem  was  they  needed 
some  revisions.  Not  a lot,  but  revisions;  every 
page,  nearly  every  paragraph,  needed  a touch  here, 
a lick  there.  It  meant  they’d  have  to  be  retyped 
from  scratch,  and  to  make  it  worse  I didn’t  even 
have  manuscripts  of  them  any  longer;  I’d  have  to 
work  from  the  printed  editions. 

Wouldn’t  it  be  marvelous,  I mused,  if  those 
books  were  in  some  kind  of  electronically  readable 
form  so  that  I could  do  the  scissors-and-paste  job 
without  so  much  retyping? 

Secondly,  Computer  Power  and  Light  (COM- 
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Photo  by  DE  Mac  Lean 


I have  no  desire  to  experiment  with  computers.  What  I want  is  a reliable 
machine  that  does  what  I want  it  to  do  and  which  won’t  give  me  problems 
at  4 AM  (my  most  productive  hour) . 


PAL)  advertised  word  processing  systems  for 
under  $6000;  and  another  friend,  a systems  engi- 
neer for  a large  computer  company,  sent  me  a copy 
of  the  COMPAL  ad  along  with  a letter  he’d  written 
on  his  own  word  processor  (a  program  he  did  him- 
self). 

His  program  let  you  change  character  names, 
correct  spelling,  and  all  that  .... 

Computer  Power  and  Light  has  a shop  a mile 
from  my  house.  I went  by  for  a demonstration.  It 
took  half  an  hour  to  get  used  to  the  system.  My 
only  experiences  with  computers  were  from  the 
dark  ages:  a visit  to  ILLIAC  in  the  1950s,  and 
some  programming  in  machine  language  for  the 
IBM  650  in  the  late  1950s.  When  I was  in  the  aero- 
space business  computers  were  black  boxes  kept  in 
the  math  sciences  department.  Programmers  mag- 
ically took  your  equations  and  brought  you  an- 
swers. I didn’t  even  know  what  a control  key  was. 

They  showed  me.  The  demonstration  went  so 
well  that  I almost  bought  the  Computer  Power  and 
Light  system  on  the  spot.  It  was  all  so  very  marvel- 
ous: type  on  a screen,  overstrike  if  you  make  a 
mistake,  tell  the  machine  the  words  you  don’t  spell 
right  and  let  it  find  them  and  fix  them;  incredible. 

But  what’s  the  use  of  knowing  experts  if  you 
don’t  consult  them?  I thought  of  my  mad  friend 
Mac  Lean. 

After  a year  he  hadn’t  lost  interest.  Indeed,  he 
spent  more  and  more  time  with  his  computer, 
going  for  days  without  communicating  to  human 
beings.  I had  wondered  why  I hadn’t  seen  him. 

“We  can  build  you  something  better,”  said  he. 

“But  will  it  do  what  they  showed  me?”  I asked. 

“Sure.  That’s  Electric  Pencil.  You  can  buy  the 
program.  In  fact,  there’s  a later  version  than  you 
saw.  What  else  do  you  want  the  machine  to  do?” 

That,  of  course,  is  a key  question;  and  for  a rank 
amateur  as  I was,  it’s  a hard  one  to  answer.  What 
can  these  machines  do?  I knew  they  could  play 
games,  but  that  was  a negative  feature:  I don’t 
need  something  else  to  take  up  my  time. 

“Taxes,”  I said.  “An  accounting  system.  Some- 
thing to  take  care  of  my  books.” 

“The  machines  can  do  it,  but  you  may  have  to 
write  the  program,”  he  warned. 

Terrifying.  But  I had  mental  pictures  of  doing 
my  writing  on  the  machine,  and  after  all,  if  they 
sold  text  editing  programs,  surely  I could  buy  an 
accounting  system.  And  the  machines  would  speak 
BASIC  and  FORTRAN,  I was  assured;  neither  is  a 
difficult  language,  they  told  me. 


With  BASIC  and  FORTRAN  I could  put  my 
planet  design  equations  (science  fiction  writers  do 
have  some  special  problems,  it  seems)  and  my  so- 
lar system  model  and  my  rocket  equations,  all  of 
which  I then  worked  on  my  TI-59  calculator,  right 
into  the  computer. 

So  I went  through  all  the  various  things  I 
thought  I might  want  a computer  to  do.  A short 
list,  because,  as  mentioned,  I didn’t  then  know 
what  they  can  do;  but  I thought  it  was  quite  a lot. 
Keeping  track  of  my  files  and  letters.  Inventory  of 
my  library.  Keeping  track  of  contracts  and  contract 
due  dates.  I kept  adding  things  to  the  list,  expect- 
ing Mac  Lean  to  tell  me  I’d  asked  for  too  much. 

When  I was  finished,  he  said  any  good  micro- 
computer could  do  all  that.  So  now  it  was  a ques- 
tion of  which  one.  And  there  were  lots  of  them. 
How  do  you  choose? 

First,  we  decided  against  any  specialized  system; 
there  is  a great  deal  of  software  floating  around, 
some  for  sale,  some  public  domain,  but  you  have 
to  have  a general  purpose  system  to  use  it.  That 
wrote  off  DEC’s  PDP-8  based  word  processor, 
which  would  be  great  for  text  work  but  wouldn’t  do 
taxes  and  planet  models.  Next,  because  there  is  so 
much  hardware  available  for  it,  we  decided  on  the 
Z-80  processor  and  the  Altair  S-100  bus;  perhaps 
not  the  most  elegant  and  advanced  system  around, 
but  reliable,  and  supported  with  vast  quantities  of 
software  and  hardware. 


Jerry  Pournelle,  a former  president  of  Science  Fic- 
tion Writers  of  America , spent  15  years  in  the  aero- 
space business  before  turning  to  writing  full  time.  He  is 
the  former  director  of  the  Human  Factors  Laboratories 
for  the  Boeing  Company , and  was  involved  with  pror 
jects  Mercury , Gemini , and  Apollo  as  well  as  military 
space  systems. 

Pournelle  holds  degrees  in  engineering , psychology , 
and  political  science,  and  was  the  successor  to  the  late 
Willy  Ley  as  science  editor  for  Galaxy  Science  Fic- 
tion Magazine,  where  his  column  “ A Step  Farther 
Out”  was  a popular  feature. 

With  Larry  Niven , he  is  coauthor  of  the  best  selling 
novels  Lucifer’s  Hammer  (Fawcett  1978)  and  The 
Mote  in  God’s  Eye  (Pocket  Books , 10th  printing 
1978).  In  addition,  he  has  written  a dozen  novels  of 
his  own,  including  The  Mercenary,  Birth  of  Fire,  and 
West  of  Honor,  all  published  by  Pocket  Books,  as 
well  as  a number  of  shorter  works.  He  was  the  first 
winner  of  the  John  W Campbell  memorial  award. 
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I was  getting  A COMPUTER:  a machine  with  more  power  than  the 
ILLIAC  had  back  when  I visited  that  monster,  a machine  that  gave  me 
more  computing  power  than  was  available  to  the  government  a few  years 

ago.  And  it  would  sit  in  my  office  and  be  all  mine. 


Finally  I went  to  Proteus  Engineering,  a small 
firm  run  by  Caltech  graduate  Tony  Pietsch,  and  got 
an  estimate  of  what  the  total  system  would  cost. 
Throughout,  my  philosophy  has  been  that  I am  not 
in  the  systems  development  business.  I have  no 
desire  to  experiment  with  computers.  What  I want 
is  a reliable  machine  that  does  what  I want  it  to  do, 
and  which  won’t  give  me  problems  at  4 AM  (my 
most  productive  hour).  Thus  I consulted  engineers 
who  put  it  all  together  for  me,  and  stand  ready  to 
maintain  the  system. 

(Not  that  much  maintenance  has  been  needed; 
but  we’ll  get  to  that.) 

“Be  warned,”  my  advisors  told  me.  “Things  are 
not  as  they  seem.  You  will  have  problems.  And 
when  the  system  does  all  you  expect  it  to  do  now, 
you  won’t  be  satisfied,  and  you’ll  want  it  to  do 
more,  and  that  will  cause  more  problems.” 

I didn’t  listen.  I was  getting  A COMPUTER:  a 
machine  with  more  power  than  the  ILLIAC  had 
back  when  I visited  that  monster,  a machine  that 
gave  me  more  computing  power  than  was  available 
to  the  government  a few  years  ago.  And  it  would 
sit  in  my  office  and  be  all  mine.  Incredible. 

I wrote  a check  for  a retainer. 

System  Description 

The  system  they  chose,  with  my  not  very  in- 
formed consent,  was  a Cromemco  Z-80  processor 
in  the  Cromemco  “black  brick”  box.  I paid  Pro- 
teus Engineering  the  list  price  for  assembled  and 
tested  gear.  There  was  also  a very  reasonable  sys- 
tems integration  fee.  They  bought  the  kits  and 
built  them,  with  their  own  modifications,  such  as  a 
larger  fan,  and  different  connectors,  and,  I think, 
larger  heat  sinks. 

There  was  considerable  discussion  of  front 
panels.  Like  most  amateurs,  I rather  fancied  the 
idea  of  winking  lights,  and  was  hard  to  convince 
that  they  cause  problems  while  solving  none  — 
unless  you  are  interested  in  systems  development, 
which  I certainly  am  not.  I was  talked  into  the 
“black  brick”  and  it  has  been  enormously  quiet 
and  reliable;  but  I do  miss  the  winking  lights.  Sigh. 

The  memory  is  four  16  K byte  Industrial  Micro- 
systems memory  boards.  There  is  a Tarbell  cassette 
board,  a video  display  module  and  video  input/out- 
put (I/O)  board,  and  a serial  I/O  board.  I also  have 
two  15  inch  video  screens  working  through  coax  swit- 


ches so  that  either  board  can  connect  to  the  video 
display  module  or  I/O  board  as  desired. 

The  disk  system  is  the  iCOM  dual  drive  with  8 
inch  floppies.  We  had  some  discussion  of  this; 
from  articles  in  various  magazines  I liked  the  voice 
coil  type  drive  systems.  Pietsch  and  Mac  Lean 
pointed  out  that  these  were  new;  they  might  be  ex- 
cellent, but  was  I interested  in  being  part  of  a 
quality  control  testing  experiment?  The  big  iCOMs 
are  heavy  enough  to  use  as  anchors,  and  we  know 
they’re  reliable. 

On  that  advice  I chose  the  iCOMs,  and  certainly 
I have  no  complaints  at  all.  I’ve  never  had  a glitch 
from  them.  Once  in  a while  I get  an  annoying 
squeak  which  iCOM  says  (they  were  very  prompt 
in  putting  a knowledgeable  engineer  on  the  phone 
when  I called)  is  harmless,  a grounding  spring,  but 
it  hasn’t  been  bad  enough  to  warrant  opening  the 
case  and  inserting  a paper  bushing  as  iCOM  recom- 
mended. 

There  remained  keyboards.  I am  used  to  a Selec- 
tric  typewriter.  I absolutely  refuse  to  use  a type- 
writer that  puts  the  quotation  marks  up  as  a capital 
number;  fiction  writers  use  quotes  a lot.  There 
were,  however,  not  many  keyboards  available  with 
Selectric  layout  keytops.  Since  I was  going  to  get  a 
Diablo  for  hard  copy  output  I could,  of  course,  use 
its  keyboard  (as  Computer  Power  and  Light  does 
for  their  under  $6000  system)  but  the  thing  is 
enormous  and  there  are  paper  feed  problems  if  you 
let  it  sit  on  your  desk. 

We  compromised.  I tried  a number  of  keyboards 
and  ended  up  with  a surplus  Memorex,  which 
Proetus  converted  to  serial  output.  Now  I can 
throw  a switch  and  my  keyboard  has  Teletype  or 
Selectric  layout  as  I choose.  I never  use  the  Tele- 
type option,  but  a number  of  programming 
oriented  visitors  do.  I made  paper  labels  to  cover 
the  keytops  and  stuck  them  on  with  Scotch  brand 
tape;  amazingly  they  have  held  up  for  months,  and 
3M  (Scotch)  can  have  a testimonial  on  the  rugged- 
ness and  clarity  of  their  tape  anytime. 

For  output  we  chose  a Diablo  1620. 1 briefly  con- 
sidered a spinwriter,  but  those  were  new  and  their 
reliability  unknown,  while  businesses  with  Diablo 
told  me  their  printers  had  never  been  out  of  ser- 
vice after  several  years;  and  a writer  must  have 
hard  copy  exactly  on  schedule. 

The  Diablo  1620  comes  with  a keyboard,  which  I 
thought  I would  have  as  a spare.  That  was  a mis- 
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Using  the  System 


take.  I have  never  used  the  keyboard  except  to  set 
margins,  and  the  keyboard  adds  nearly  a foot  to  the 
overall  size  of  the  already  monstrous  machine. 
Were  I doing  it  over,  I’d  get  a Diablo  without  key- 
board to  save  space  in  my  already  overcrowded  of- 
fice. 

That  made  up  the  basic  system.  With  all  equip- 
ment and  fees  it  came  to  about  $12,000;  a bit  more 
than  I’d  planned,  but  not  excessively  so.  I waited 
anxiously  for  it.  Meanwhile,  I read  Brown’s  Instant 
Basic,  which  is  a marvelous  book. 

System  Installed! 

The ' system  came  with  considerable  software 
which  was  bought  for  me:  Electric  Pencil,  FDOS 
III,  and  CP/M  (with  millions  of  programs  from  the 
CP/M  User’s  Group),  FORTRAN,  and  of  course 
BASIC. 

It  also  came  with  something  special:  Proteus 
Engineering’s  XMON.  Of  course  I had  no  idea 
what  a monitor  does,  why  you  need  one,  or  what 
horrible  problems  you  can  have  if  you  don’t  have  a 
good  one.  Fortunately  I’ll  never  have  to  learn. 
Tony  Pietsch’s  XMON  does  everything  and  does  it 
quietly  and  unobtrusively. 

It  was  only  later,  visiting  others  and  watching 
their  contortions,  that  I learned  just  how  good 
XMON  is.  I can  inspect  and  insert  at  any  memory 
location,  assign  any  combination  of  I/O  devices  to 
be  either  console  or  list  — for  example,  the  80 
character  video  I/O  board  and  display  can  be  the  list 
device  to  let  me  test  formats  before  actually  print- 
ing on  paper  — and  I can  keep  the  disk  directory 
and  systems  commands  on  one  screen  while  writ- 
ing text  in  Electric  Pencil  on  the  other.  (Actually, 
XMON  can  support  up  to  26  I/O  devices  and  26  for- 
mat drivers  in  any  combination  desired.) 

Anyway:  I had  a computer!  Could  I write  books 
on  it? 


First  I had  to  learn  to  use  it:  I was  anxious  to  get 
the  Electric  Pencil  running,  but  Mac  Lean  and 
Pietsch  had  me  start  with  some  BASIC  programs. 
Keying  them  into  the  system  and  getting  them  to 
run  taught  me  that  computers  are  serious  about 
syntax;  there’s  a vast  difference  between  a semi- 
colon and  a colon,  and  there’s  no  proofreader  in 
the  editor’s  office  to  catch  your  goofs. 

What  I put  up  was  a data  base  program.  It  had  a 
convoluted  logic,  but  it  did  run;  the  day  it  worked 
properly  (about  a week  after  I started)  we  broke 
out  the  champagne.  Since  then  I’ve  modified  it 
into  nonexistence,  and  learned  something  about 
kluges:  don’t  use  them.  It’s  easier  to  start  over. 
Now  I’m  stuck  with  variable  names  and  types  that 
don’t  make  sense  and  slow  down  my  program;  for- 
tunately I know  enough  to  rebuild  the  blasted  thing 
from  scratch. 

Next,  Electric  Pencil,  the  acid  test  for  the  sys- 
tem. Data  base  programs  are  fine  and  dandy,  but 
Ezekial  (don’t  all  computers  have  names?)  was  in- 
tended to  write  books,  not  do  work  that  I could 
hire  a secretary  for. 

We  got  Electric  Pencil  working  in  an  hour;  I 
learned  to  use  it  in  another.  My  playing  about  with 
BASIC  programs  taught  me  general  principles 
about  computer  operation,  but  otherwise  I was 
totally  inexperienced.  I kept  hitting  a carriage 
return  at  the  end  of  each  line.  I forgot  to  hit  line 
feed  at  the  end  of  a paragraph. 

I shouted.  I screamed.  I cursed  the  whole 
damned  system,  Hollerith  and  his  ancestors,  the 
unknown  Greek  who  built  the  Anti-Kythera  ma- 
chine, the  inventor  of  the  transistor,  and  anyone 
else  who  had  anything  to  do  with  loosing  these 
monsters  on  an  unsuspecting  world.  How  could 
they  do  this  to  me?  Was  it  part  of  some  vast  con- 
spiracy? 

But  1 was  determined.  I had  too  much  money  in 
it.  Besides,  I write  science  fiction.  Other  people  use 
these  machines.  Are  they  more  intelligent  than  I? 
Can  I afford  to  admit  that  they  are? 

Back  to  work.  No  carriage  return.  Build  each 
paragraph  laboriously.  Hit  line  feed  with  a shout  of 
triumph  when  a paragraph  is  done.  It’s  a slow  way 
to  write  books,  but  I will  master  this  monster. 

But  there  were  conveniences.  Hit  the  wrong  key,- 
and  you  simply  backspace  and  strike  over  it.  True, 
Electric  Pencil  doesn’t  recognize  the  backspace  key 
and  you  have  to  use  shift  delete,  but  surely  you  can 
learn  something  that  simple.  And  there  are  all 
these  other  features:  delete  to  end  of  line,  delete 
paragraphs,  insert  letters  and  words,  change  names 
and  spelling  .... 

In  a couple  of  days  came  the  realization:  it  worked. 
No  more  conscious  effort,  just  use  the  machine. 
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A week  later  I tried  to  use  my  Selectric  II  type- 
writer. The  next  morning  I moved  it  out  to  my 
secretary’s  desk.  It  was  just  too  inconvenient. 

In  other  words,  I am  hooked.  The  proof  came 
when  our  agent  asked  for  a screen  treatment  by  the 
end  of  the  week.  Larry  and  I worked  in  our  cus- 
tomary manner  — sit  down  with  lots  of  coffee  and 
brandy  and  talk  a lot  — and  I went  back  and 
banged  the  result  into  the  machine.  Took  a copy  to 
Larry.  He  came  over  with  his  comments.  In  one 
afternoon,  four  hours,  we  had  incorporated  his 
changes,  produced  a clean  manuscript  and  gone 
over  it,  put  in  the  rewrite,  and  got  a final  draft. 

Another  time  we  wrote  a 15,000  word  novelette 
in  three  days:  three  days  from  conception  to  final 
draft,  incorporating  all  necessary  changes. 

That  was  the  day  Larry  decided  to  try  my  ma- 
chine. With  no  experience  whatever  he  found  him- 
self typing  in  text.  True,  there  was  this  problem 
with  carriage  return  and  line  feed  but  those  are 
trivial  compared  to  being  able  to  insert  and  rewrite 
and  get  clean  copy. 

And  the  next  day  he  gave  a deposit  to  Proteus 
Engineering.  Now  we’ll  have  identical  systems  so 
we  can  trade  disks. 

Problems 

There  have  been  a few.  First,  Electric  Pencil  is 
fragile.  It  wants  to  accept  various  control  charac- 
ters. Much  of  this  is  due,  I am  sure,  to  the  key- 
board, which  has  a tendency  to  give  off  spurious 
control  characters  when  too  many  keys  are  de- 
pressed at  once;  but  some  is  due  to  the  program  it- 
self, which  seems  unable  to  recover  from  goofs, 
and  which  is  sold  without  a source  so  that  the  ex- 
perts can’t  get  in  and  modify  it  to  fit  my  system 
and  monitor. 

It  has  other  problems.  When  you  reach  the  end 
of  a line  the  text  rearranges  itself  as  it  should,  but 
it  often  drops  characters:  there  is  either  no  buffer, 
or  the  line  buffer  is  too  small.  Without  a source 
there’s  nothing  to  be  done  about  it. 

In  fact,  the  lack  of  a source  for  Pencil  is  an  irrep- 
arable difficulty.  UCSD  Pascal  wants  a 56  K byte 
system,  which  I could  easily  set  up;  except  that 
Electric  Pencil  wants  a video  display  module  at 
hexadecimal  CC00  and  even  after  disassembly  of 
Electric  Pencil  we  found  no  simple  way  to  modify 
the  program  so  that  we  could  relocate  the  video 
display  module  address.  It  would  mean  changing 
about  50  bytes  of  code.  Electric  Pencil  has  its  own 
drivers  and  cannot  talk  to  the  monitor  (in  fact, 
going  to  the  monitor  can  cause  Electric  Pencil  to 
write  over  itself).  The  chap  who  designed  the 
system  doesn’t  answer  telephone  calls.  It’s  frustrat- 
ing because  we  would  like  to  implement  Pascal, 
and  Electric  Pencil  is  so  written  that  I don’t  think 


But  glitches  and  all, 
this  is  so  much  faster  than 
work  on  a typewriter  that 
there’s  no  comparison;  I 
estimate  that  it  saves  me 
several  months  each  year; 
months  I can  use  for  travel, 
or  reading,  or  plain 
loafing. 

there’s  any  way  to  do  it. 

Solutions  are  forthcoming,  however.  One  of  my 
associates,  the  computer  company  executive  who 
got  me  to  COMPAL  in  the  first  place,  has  for  fun 
built  a word  processor  for  the  6800  chip;  he  is 
being  persuaded  to  write  one  in  structured  code  for 
the  Z-80.  We’ll  have  a full  source  on  his,  and  it  will 
talk  to  the  monitor  and  use  XMON’s  drivers. 

Meanwhile,  changing  over  to  Digital  Equipment 
Corp  keyboards  with  true  n-key  rollover  will  get 
the  spurious  control  characters  out  of  the  system. 
When  we  know  exactly  what  we  want  for  a word 
processor,  we’ll  have  keyboards  built  and  keytops 
cut  with  dedicated  commands  built  in;  it’s  obvious- 
ly easier  to  hit  a key  that  says  “insert  line”  than  to 
press  control  and  G simultaneously;  and  it  will  be 
easier  to  teach  my  secretary  how  to  use  it. 

For  that  matter,  there’s  software  for  sale  all  the 
time:  if  my  associate  doesn’t  get  the  text  handler 
written  in  time,  I’m  sure  someone  will  have  one  to 
sell  complete  with  source  so  that  the  silly  glitches 
(I’m  typing  fast  now  and  Electric  Pencil  is  dropping 
letters  each  time  the  line  rearranges,  and  that  is 
most  annoying)  can  be  cured. 

There’s  another  problem:  to  avoid  my  having  to 
type  in  those  reverted  books  that  need  revising,  I 
want  to  have  my  assistant  do  it;  but  I have  become 
so  dependent  on  the  machine  that  I need  it  most  of 
the  time,  and  John  can’t  get  at  it.  I have  to  find  a 
relatively  cheap  system  that  can  create  Electric 
Pencil  files  (or  those  generated  by  the  new  word 
processor).  I can  put  the  simple  box  in  the  other 
room  for  my  assistant’s  use.  It  needs  no  Diablo, 
and  possibly  I can  make  do  with  letting  him  save 
the  text  on  tape,  then  read  it  into  the  master  sys- 
tem and  back  out  on  disks.  This,  I freely  admit,  is  a 
frill,  but  one  worth  having,  and  I’m  looking  into  it 
now. 

But  glitches  and  all,  this  is  so  much  faster  than 
work  on  a typewriter  that  there’s  no  comparison;  I 
estimate  that  it  saves  me  several  months  each  year; 
.months  I can  use  for  travel,  or  reading,  or  plain 
loafing. 

Before  I got  the  system,  I could,  in  a good  day, 
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turn  out  ten  pages;  I have  done  more,  but  not 
often. 

The  computer  lets  me  turn  out  words  at  more 
than  double  that  rate.  It  doesn’t  get  in  the  way  of 
writing:  no  paper  to  change,  no  erasures  and  strike- 
overs,  no  Sno-pake  (I  used  to  be  an  authority  on 
Sno-pake,  collecting  vintage  years);  and  best  of  all, 
every  draft  is  a clean  draft  — but  it’s  so  easy  to 
produce  another  clean  draft  that  there’s  no  hesita- 
tion over  rewrite.  (It’s  a common  disease  with  writ- 
ers: not  wanting  to  mess  up  a clean  draft.  The 
mechanical  work  of  writing  is  as  discouraging  as 
the  creative  effort.) 

On  my  best  day  since  Ezekial,  I did  ten  pages  an 
hour  for  several  hours  straight.  Marvelous! 

That’s  word  processing.  What  else? 

Planets  and  Taxes  and  Files 

It  was  no  trick  to  get  my  planet  design  and  solar 
system  and  other  scientific  programs  running. 
Most  I did  in  BASIC  because  it’s  simpler  to  use 
(for  me);  but  they’re  getting  translated  into 
FORTRAN  because  that’s  simpler  to  run  and  con- 
siderably quicker  (once  I fully  understand  the 
dreaded  FORMAT  and  COMMON  statements) . 

The  troubles  came  with  accounting  and  taxes. 

Everyone  advertises  a general  ledger  program. 
Not  one  of  the  blooming  things  I’ve  seen  will 
work,  or,  if  they  do  work,  will  produce  anything  an 
accountant  would  accept  unless  blind  drunk. 

For  example,  one  company  has  a whole  line  of 
BASIC  programs,  each  in  a book  for  sale  at  a price 
of  from  $10  to  $50.  If  you  buy  the  expensive  busi- 
ness system  package  they  tell  you  (but  not  up  front 
where  you  can  see  it)  that  not  all  the  code  to  get 
the  general  ledger  programs  running  is  included  in 
the  book. 

That’s  all  right,  though,  because  you  wouldn’t 
want  what  it  produces  anyway. 

There  are  very  expensive  small  business  ac- 
counting systems  which  presumably  work  and  work 
well;  but  if  there’s  anything  under  $1000  that 
works  and  produces  what  an  accountant  would  call 
books,  I’ve  yet  to  see  it. 

Most  produce  “special  reports”  that  don’t  pre- 
serve any  audit  trail,  and  are  no  more  than  a glori- 
fied addition  system. 

So  I had  to  write  my  own. 

My  journal  and  ledger  program  starts  with 
MacKenzie’s  Fundamentals  of  Accounting  and 
Meyer’s  Accounting  for  Non-Accountants;  it  is  de- 
signed to  produce  journals  that  look  like  the  jour- 
nals in  those  books,  and  ledgers  that  look  like  the 
ledgers  — and  which  have  references  to  the  journal 
entries. 

It  turned  out  to  be  a lot  of  hard  work,  but  it  was 
worth  it.  Moreover,  it  wasn’t  much  more  work 


than  I would  have  put  into  doing  my  taxes  — and 
once  done,  my  taxes  took  only  one  day!  I simply 
type  in  a chart  of  accounts  (ledger  page  number, 
ledger  page  title,  segregated  so  that  0-100  is  assets, 
101-200  is  liabilities,  201-300  is  capital,  etc)  and 
then  use  checkbook  stubs  and  credit  card  receipts  to 
make  journal  entries  in  the  formats  and  manner 
advised  by  MacKenzie.  I don’t  know  any  account- 
ing, but  the  program  prints  out  all  the  required 
information,  and  in  the  format  recommended  in 
the  books.  Another  program  posts  all  that  into  the 
ledger  entries,  a third  closes  the  books  and  trans- 
fers the  balances  to  a profit-and-loss  account,  and  a 
fourth  produces  income  statements.  At  all  times 
the  journal  reference,  date,  check  number  (if 
check)  and  credit  card  type  (if  credit  card) , are  car- 
ried with  the  entry  so  that  even  the  ledger  can  be 
read;  in  that  sense  I think  my  program  produces 
better  information  than  the  method  recommended 
by  MacKenzie  or  employed  in  the  Wilmer  Book- 
keeping Set  I used  to  use. 

But  whether  better  or  not,  it  certainly  preserves 
all  the  information,  and  it’s  no  work  to  use.  A jour- 
nal entry  consists  of  a check  number  (automatically 
entered  if  you  like)  and  date;  who  to;  what  for;  and 
a ledger  page  to  be  debited.  The  relevant  checking 
account  ledger  page  is  automatically  credited. 
When  the  journal  is  printed,  both  the  ledger  page 
numbers  and  ledger  page  titles  are  displayed, 
indented  in  the  way  accountants  prefer,  with  the 
“who  to”  and  “what  for”  entries  shown  as  expla- 
nation — again  in  standard  accounting  format.  This 
can  now  be  posted  (to  say,  Southern  California  Gas 
Company)  and  another  program  will  summarize 
the  ledger  entries  (posting  pages  505,  507,  509  to 
“utilities,”  as  an  example)  if  you  like;  and  it  all 
happens  fast  and  reliably,  with  sum  of  debits  and 
credits  checked  at  each  stage,  and  other  tests  possi- 
ble. 

Enough  enthusiasm  for  my  own  programs.  I do 
admit  a certain  pride  in  my  accounting  system,  al- 
though I wonder  why  no  one  else  ever  did  it.  My 
mad  friend  says  it’s  because  programmers  are  not 
accountants  and  accountants  are  not  programmers. 
That’s  fine,  but  I’m  neither.  I merely  pretend  to 
know  everything  for  a living.  Mac  Lean  is  also  try- 
ing to  persuade  me  to  sell  the  business  programs 
I’ve  written,  and  I suppose  I will  if  I can  make  it 
clear  that  I don’t  guarantee  anything  about  them: 
they  work  for  me,  and  they  produce  books  that 
accountants  understand,  but  they  sure  won’t  teach 
you  to  be  an  accountant,  and  I haven’t  the  foggiest 
if  they’ll  work  on  anything  other  than  CP/M  and 
Microsoft  Disk  BASIC. 

The  file  handler  works  like  a dream:  two  days  to 
teach  my  assistant  (who’d  never  seen  a computer 
outside  the  movies)  and  another  two  days  for  him 
to  enter  all  the  files  in  the  system.  Now  I can  look 
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up  any  file  by  file  title,  subject  category  (data,  con- 
tract, galley  proof,  etc)  and  location.  We  can  find 
anything  in  minutes,  even  if  it  has  been  archived; 
and  I can  review  the  data  files  at  any  time. 

The  Bottom  Line 

Would  I recommend  my  system  to  others? 
Obviously:  I certainly  didn’t  try  to  talk  Larry  Niven 
out  of  buying  one,  and  he’s  both  friend  and  part- 
ner. Frank  Herbert  has  explored  the  idea,  and  so 
has  Joe  Haldeman;  I expect  it  won’t  be  long  before 
lots  of  science  fiction  writers  use  computer  word 
processors. 

However,  for  the  small  business  owner  or  writer 
(and  full-time  writers  are  small  business  owners 
whether  they  know  it  or  not)  there  are  problems.  I 
solved  the  hairiest  ones  by  having  my  system 
assembled,  integrated,  and  maintained  by  an  engi- 
neering consultation  firm;  I think  I solved  another 
by  choosing  Proteus  and  Tony  Pietsch,  since  that 
got  me  XMON,  and  I suspect  from  watching  other 
computer  hackers  sweat  and  swear  at  their  equip- 
ment that  I have  perhaps  the  most  sophisticated 
monitor  known. 

Example:  in  one  of  my  accounting  programs 
BASIC  had  the  infuriating  habit  of  inserting  the 
word  AUTO  into  a statement.  I would  edit  the 
statement;  rewrite  it;  and  there  would  be  that  un- 
wanted and  unasked-for  word.  With  XMON  you 
can  get  to  the  monitor  without  dumping  the  job 
you’re  doing:  it  merely  suspends  the  operation 
when  you  hit  control  backslash.  I did  so,  and  ran  a 
nondestructive  memory  test;  found  that  one  mem- 
ory cell  was  bad;  returned  to  the  job,  saved  the 
program  (bad  statement  and  all),  went  back  to  the 
monitor  and  ran  a full  memory  check  (both  mem- 
ory tests  are  part  of  XMON),  and  found  precisely 
where  the  trouble  was. 

A midnight  telephone  call  to  Tony  Pietsch  got 
my  system  working  again  with  minimum  loss  of 
time  and  effort. 

XMON  has  allowed  me  to  recover  from  a few  of 
the  glitches  Electric  Pencil  is  prone  to;  I don’t 
know  if  I would  be  quite  so  happy  with  my  system 
if  XMON  didn’t  make  that  easy. 

I would  also  advise  all  those  not  utterly  familiar 
with  computing  systems  to  do  as  I did:  don’t  buy 
the  very  latest  and  possibly  best,  but  stick  to 
known  reliable  equipment.  After  all,  you  can  write 
off  the  cost  of  the  computer  over  a period  of  three 
years  (or  longer  if  you  prefer);  and  I expect  one 
day  to  upgrade  and  update  — but  only  with  hard- 
ware known  to  work.  I am  not  in  the  systems 
development  business,  and  have  no  desire  ever  to 
be. 

But  boy,  has  this  thing  made  it  easier  to  write 
science  fiction.* 


Summer  1979  ® onComputing  Inc  ‘ 


( ANNOUNCING') 


New 

from  DEC 


LA34  DECwriter  IV 

*1,1 99.00 


• 1 10  or  300  baud,  RS  232C  serial  • Upper/lower  case,  9 x 7 dot  matrix 

ASCII  • 10, 12,13.2, 16.5  characters /inch 

• Friction  feed,  paper  width  to  15”  • 2,  3,  4,  6,  8,  or  12  lines/inch 

• 22,,Wx7”Hx151/2,,D1  25  lbs. 


New 

from  DIABLO 

DIABL0 1640  $2,690.°° 
Receive-only  $2,331.°° 

High-quality  daisywheel  printing  at. 
45  cps. 

DIABLO  1650  $2,779.°° 
Receive-only  $2,419.°° 

Metal  daisywheel  printing  at  40  cps. 


S0R0C  IQ  120  $795.°° 

• RS  232C,  upper/lower  case  full 
ASCII 

• Numeric  keypad,  protected  fields 

• Cursor  keys  plus  addressable 
cursor 

• Auxiliary  extension  port 


Teletype  43  $999.°° 

• RS  232C,  110  or  300  baud 

• Upper/lower  case  full  ASCII 

• Pin  feed,  12”  x 8Vz"  paper 


T.l.  810  printer  $1,695.°° 

• 150  characters  per  second 

• RS  232C  serial  interface 

• Adjustable  forms  tractor 

• Upper/lower  case  option  $90.00 


S0R0C  IQ  140  $1,250.°° 

• RS  232C  and  20mA  current  loop 

• Extensive  editing  features 

• 25th  line  terminal  status  display 

• 16  function  keys  (32  with  shift) 


To  Order:  Send  certified  check  (personal  or  company  checks  require 
two  weeks  to  clear)  including  handling*  and  6%  sales  tax  if  delivered 
within  California. 

‘Handling:  Less  than  $2,000,  add  2%;  over  $2,000,  add  1%.  Everything 
shipped  freight  collect  in  factory  cartons  with  manufacturer's  warranty. 
Visit  MICROMAIL  at  the  National  Computer  Conference  — Personal  Com- 
puting Festival,  New  York  City,  June  5-7,  Booth  128. 
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MICROMAIL  • BOX  3297  • SANTA  ANA,  CA  92703 
(714)  731-4338 
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The 

Binary 

World 


by  Russell  Reiss 


Everyone  is  familiar  with  binary  devices.  They  are 
all  around  us:  a light  which  is  either  on  or  off,  a door 
that  might  be  either  open  or  closed. 

When  something  can  exist  in  only  one  of  two 
states,  there  can  be  no  ambiguity;  the  light  is  either 
on  or  off.  This  simple  logical  situation  can  be  repre- 
sented by  a voltage  (or  current)  which  is  in  one  of 
two  corresponding  states,  such  as  high  or  low,  posi- 
tive or  negative.  One  of  the  reasons  digital  com- 
puters are  so  reliable  is  that  these  two  electrical 
states  can  be  maintained  with  virtually  no  ambiguity 
even  after  extensive  processing.  Electronic  digital 
computers  are  not  the  only  type  possible;  fluidic, 
pneumatic,  and  mechanical  digital  computers  have 
been  built  for  special  applications.  However, 
electronic  processing  elements  are  very  small,  very 
fast,  consume  little  power,  do  not  wear  out,  and  are 
inexpensive. 

It  is  convenient  to  represent  the  two  binary  states 
numerically  as  0 and  1 . While  it  may  seem  natural  to 
let  0 correspond  to  the  light  being  off  and  1 to  the 
light  being  on,  the  opposite  is  also  acceptable.  Logi- 
cians would  create  a postulate,  “the  light  is  on,”  and 
then  assign  T (true)  or  F (false)  based  on  the  condition 
actually  observed.  Engineers  deal  with  the  0 (F)  and  1 
(T)  conditions  as  voltage  levels,  and  say  that  they  are 
using  positive  logic  if  the  higher  voltage  state  is 


Russell  Reiss  has  taught  computer  science  and 
electrical  engineering  for  over  ten  years . As  president 
of  Genera!  Digital  Corp,  he  has  also  been  responsible  ‘ 
for  the  development  of  many  microprocessor-based 
products. 
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When  something  can 
exist  in  only  one  of  two 
states,  there  can  be  no 
ambiguity;  the  light  is 
either  on  or  off.  This 
simple  logical  situation 
can  be  represented  by  a 
voltage  (or  current) 
which  is  in  one  of  two 
corresponding  states, 
such  as  high  or  low, 
positive  or  negative. 


made  to  correspond  to  1,  or  negative  logic  if  the 
lower  of  the  two  voltage  states  corresponds  to  1. 
Note  that  the  actual  voltages  may  be  positive,  nega- 
tive, or  a mixture;  it  is  the  correspondence  between 
the  two  levels  and  the  states  of  the  actual  event 
which  determine  whether  positive  or  negative  logic 
is  the  interpretation  to  use. 

Computers  obviously  deal  with  quantities  other 
than  physical  events.  These  include  numbers, 
characters,  and  even  abstract  concepts.  How  can 
these  be  represented  by  just  0 and  1?  This  is 
accomplished  by  encoding  all  information  to  be  pro- 
cessed by  the  computer,  using  only  Os  and  Is.  The 
binary  coded  decimal  (BCD)  code  uses  four  binary 
digits  (bits)  to  represent  the  decimal  numbers  0 
through  9 (see  table  1). 


Decimal 

BCD 

Evaluation 
in  Decimal 

0 

0000 

04-0+0+0=0 

1 

0001 

0+0+0+1 = 1 

2 

0010 

0+0+2+0=2 

3 

0011 

0+0+2+1 =3 

4 

0100 

0+4+0+0=4 

5 

0101 

0+4+0+ 1=5 

6 

0110 

0+4+2+0-6 

7 

0111 

0+4+2+1 =7 

8 

1000 

8+0+0+0=8 

9 

1001 

8+0+0+1 =9 

Table  1:  Comparison  of  decimal  and  binary  coded 
decimal  (BCD)  representations. 

Photo  by  Ed  Crabtree 
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Binary  coded  decimal  is  an  example  of  a weighted 
code.  In  this  case  each  bit  has  a weight  which  is  an  in- 
teger power  of  2 (23,  22,  21,  21,  2°).  The  number  5 
may  be  evaluated  by  multiplying  the  value  of  each  bit 
(0  or  1)  by  its  weight,  and  adding  these  together. 

0101  (binary)  = 0x23 + 1 x22 + 0X21 + 1 x2° 

= 0+4+0+ 1 
= 5 (decimal) 

It  can  be  seen  that  not  all  possible  combinations  of 
four  bits  are  used  in  the  BCD  representations  of  0 
through  9.  For  example,  the  code  1101  is  not  used. 
The  value  of  this  code  may  be  easily  determined. 

1101  (binary)  = 1x23+  1X22  + 0X21  + 1x2° 

= 8+4+0+1 
- 1 3 (decimal) 

Four  bits  can  be  used  to  represent  the  numbers  0 
through  15.  By  using  more  bits,  each  having  a 
weight  which  is  the  next  higher  power  of  2,  we 
may  represent  as  large  a number  as  we  wish  by 
using  a binary  code.  Since  three  bits  can  represent 
eight  numbers  (0  through  7)  and  four  bits  can 
represent  16  numbers,  it  is  often  convenient  to 
group  the  bits  three  or  four  at  a time  and  convert 
each  group.  The  resulting  octal  or  hexadecimal 
codes  are  much  more  compact  and  easier  to 
remember  than  a long  string  of  binary  ones  and 
zeros  (see  table  2). 

Note  that  the  hexadecimal  code  permits  16 
values  for  each  digit.  Since  we  have  only  ten  sym-. 
bols  in  our  conventional  decimal  number  system 
the  letters  A through  F are  normally  used.  In  this 

Hexa- 


Binary 

Decimal 

Octal 

decimal 

0000 

0 

00 

0 

0001 

1 

01 

1 

0010 

2 

02 

2 

0011 

3 

03 

3 

0100 

4 

04 

4 

0101 

5 

05 

5 

0110 

6 

06 

6 

01 1 1 

7 

07 

7 

1000 

8 

10 

8 

1001 

9 

1 1 

9 

1010 

10 

12 

A 

101 1 

1 1 

13 

B 

1100 

12 

14 

C 

1101 

13 

15 

D 

1110 

14 

16 

E 

1111 

15 

17 

F 

Table  2;  Comparison  of  binary , decimal , octal  and 
hexadecimal  representations. 


Decimal 

BCD 

Gray  Code 

0 

0000 

000 

1 

0001 

001 

2 

0010 

011 

t 

3 

0011 

010 

1 

4 

0100 

110 

5 

0101 

111 

1 

6 

0110 

101 

1 

7 

0111 

100 

Table  3:  0 through  7 in  decimal , binary  coded 
decimal  and  Gray  code. 

situation  they  are  being  used  as  numeric  symbols , 
not  as  letters. 

There  are  other  codes  for  numbers  in  which  the 
weights  are  not  increasing  integer  powers  of  2 
(eg:  the  biquinary  and  Gray  codes).  These  codes 
have  special  properties  which  are  useful  in  certain 
situations. 

Table  3 shows  the  numbers  0 through  7 in 
decimal,  in  binary  coded  decimal,  and  in  Gray 
code.  You  can  see  that  as  we  count  from  one  num- 
ber to  the  next  using  a Gray  code  only  one  bit 
changes  at  a time.  This  is  not  true  for  binary  coded 
decimal.  Since  it  is  physically  impossible  for  two 
bits  to  change  at  exactly  the  same  time  (one  must 
always  change  before  the  other  if  you  look  closely 
enough)  there  could  be  confusion  in  some  situa- 
tions if  a weighted  binary  code,  such  as  binary 
coded  decimal,  were  used.  One  classical  example  is 
a shaft  angle  encoder.  This  is  a mechanical  device 
that  produces  increasing  numbers  as  a shaft  is 
rotated  through  greater  angles.  If  the  shaft  were 
slowly  turned  from  the  angle  which  produces  a 
code  of  3 to  an  angle  which  produces  a code  of  4,  a 
binary  encoding  would  result  in  a change  from  Oil 
to  100.  All  three  bits  are  trying  to  change  at  the 
same  time.  Due  to  mechanical  tolerances  in  the 
shaft  encoder  one  bit  will  change  before  the  others. 
If  the  rightmost  bit  happened  to  change  first  there 
would  be  a brief  period  during  which  the  code  010 
(2)  is  produced.  Our  computer  would  be  told  that 
the  shaft  is  going  backwards!  There  is  no  such 
problem  with  the  Gray  code. 

Before  letters,  punctuation  marks  and  other 
special  symbols  can  be  processed  by  computers, 
they  must  also  be  encoded  as  0s  and  Is.  The  most 
common  code  for  this  purpose  is  ASCII,  which 
uses  seven  bits  to  represent  up  to  128  (27)  sym- 
bols. This  easily  accommodates  all  upper  and  lower 
case  letters,  punctuation,  symbols  (such  as  $,  !,  #, 
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Before  letters,  punctuation  marks  and  other  special  symbols  can  be 
processed  by  computers,  they  must  be  encoded  as  Os  and  Is.  The  most 
common  code  for  this  purpose  is  ASCII,  which  uses  seven  bits  to  represent 
up  to  128  symbols. 


etc)  with  enough  left  over  to  provide  for  special 
control  of  devices  such  as  terminals,  printers  and 
the  like.  Usually  an  eighth  bit  is  tacked  on  to  the 
ASCII  code  for  error  detection  purposes.  This 
“parity  bit”  is  simply  selected  in  such  a manner 
that  all  characters  have  an  even  (even  parity)  or 
odd  (odd  parity)  number  of  Is  in  their  codes.  For 
example,  the  7 bit  ASCII  code  for  the  letter  A is 
1000001.  The  odd  parity  8 bit  ASCII  code  would  be 
11000001,  which  has  three  Is.  In  most  personal 
computers,  this  parity  bit  is  simply  ignored,  being 
always  set  to  either  0 or  1 . 

Through  the  proper  use  of  encoding,  all  discrete 
information  may  be  represented  using  only  0s  and 
Is,  and,  therefore,  may  be  digitally  processed. 
Analog  (continuous)  information  may  also  be  con- 
verted to  binary  form,  but  only  approximately.  We 
have  seen  how  the  angle  of  rotation  of  a shaft  may  be 
converted  into  Os  and  Is  with  a Gray  code  shaft  en- 
coder. The  angle  of  the  shaft  is  never  known  exactly, 
but  a large  enough  number  of  bits  can  produce  any 
desired  resolution.  Eight  bits  would  provide  28,  or 
256,  different  codes  as  the  shaft  was  rotated.  This 
would  permit  us  to  know  the  angle  to  within 
360  °/256  = 1 .40625  °.  This  resolution  would  be  ade- 
quate in  many  applications. 

The  most  common  means  of  encoding  analog 
information  such  as  pressure,  temperature,  or 
speech,  is  to  first  convert  the  physical  quantity  into 
a voltage  by  using  a suitable  transducer,  and  then 
to  apply  this  voltage  to  an  analog  to  digital  con- 
verter. The  analog  to  digital  converter  outputs  a 
binary  code  proportional  to  the  applied  voltage.  By 


FORCE 


BINARY  DATA 
TO  DIGITAL 
SYSTEM 


Figure  1:  The  use  of  switching  to  allow  a single 
analog  to  digital  converter  to  handle  input  from 
several  transducers. 


using  suitable  switching  a single  converter  may  be 
used  with  many  transducers  (see  figure  1). 

Now  that  we  have  all  information  in  binary  form 
we  may  consider  the  various  operations  which  can 
be  performed  on  this  information.  Certainly 
arithmetic  operations  can  be  done  on  binary  num- 
bers. They  may  be  added,  subtracted,  multiplied, 
and  divided  just  like  decimal  numbers.  Just 
remember  that  the  only  possible  symbols  are  0 and 
1.  Thus  1 -I-  1 is  not  2 since  there  is  no  symbol  2. 
It  is  10  in  binary,  which  (of  course)  has  a decimal 
equivalent  of  2.  A review  of  the  following  exam- 
ples, and  a little  practice,  should  convince  you  of 
the  ease  of  binary  arithmetic.  In  fact  multiplication 
is  pure  simplicity  since  0 times  anything  is  0 and  1 
times  anything  is  itself. 


01101 

01101 

+00100 

-00110 

10001 

00111 

101 

11 

X010 

11  1 1010 

000 

-11 

101 

100 

000  -11 

01010  001  remainder 

While  it  may  seem  useless  to  perform  arithmetic 
on  certain  kinds  of  binary  information,  for  example 
ASCII  character  codes,  this  is  not  always  true.  The 
ASCII  codes  for  letters  are  sequential.  Therefore, 
the  number  of  characters  between  C and  Q may  be 
computed  by  subtracting  the  code  for  C from  the 
code  for  Q. 

Q - 1010001 
C - 1000011 

0001110  - 14  (decimal) 

Two  other  considerations  related  to  binary 
arithmetic  are  nonintegers  and  negative  numbers. 
By  inserting  a radix  point  (analogous  to  a decimal 
point)  noninteger  binary  numbers  may  be  repre- 
sented. The  weights  on  these  bits  are  negative 
powers  of  2. 

101.101  = 1 x22  + 0X21  + 1x2°+  1 x2— 1 + 0x2~2 
+ 1 x2— 3 

= 4 + 0 + 1 + .5  + 0 + .125 
= 5.625  (decimal) 
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There  are  a number  of  schemes  for  representing 
negative  numbers,  the  most  common  technique  is 
2’s  complement  notation.  This  is  most  easily  ex- 
plained by  “synthetic  subtraction.”  If  the  number 
—3  were  added  to  +3  the  result  must  be  0.  Since 
we  know  what  +3  and  0 look  like  in  binary,  we 
may  synthesize  —3. 


Binary 

Decimal 

011 

+3 

+ ? 

-3 

000 

0 

The  answer  is  that  —3  must  have  the  representa- 
tion 101,  since 


011 

+101 

000 

You  may  argue  that  there  was  a carry  out  the  left 
side  that  got  lost  in  this  addition,  and  you  are  cor- 
rect. However,  we  always  have  only  some  finite 
number  of  bits  available  to  represent  a number,  3 
in  this  example,  and  we  cannot  worry  about  bits 
which  fall  into  the  proverbial  “bit  bucket.”  If  you 
are  not  convinced  that  101  is  a good  (3  bit)  repre- 
sentation of  —3  try  adding  it  to  111  (decimal  7). 

Binary  Decimal 

111  7 

+ 101  +(— 3) 

(1)  100  4 

Again,  a carry  fell  into  the  “bit  bucket,”  but  our  3 
bit  answer  is  correct.  The  same  is  true  for  any  other 
2’s  complement  negative  number  so  constructed. 

You  may  also  argue  that  101  (binary)  cannot  be 
—3  since  it  is  obviously  +5.  Again  you  are  right 
(and  wrong).  Provided  that  we  use  enough  bits  in 
representing  a nuipber  (four  in  this  case)  positive 
numbers  will  always  have  a leftmost  0 while  nega- 
tive numbers  will  have  a leftmost  1.  This  permits 
us  to  keep  them  straight,  but  cuts  the  range  of 
positive  numbers  in  half  to  allow  for  negative  num- 
bers. A little  practice  will  convince  you  that  the 
technique  actually  does  work. 

Most  people  are  familiar  with  arithmetic  opera- 
tions since  they  are  also  performed  on  decimal 
numbers.  However,  there  are  other  (logical)  opera- 
tions which  may  be  performed  on  binary  numbers. 
These  operations  are  the  essence  of  computer 
operation.  In  fact,  you  will  eventually  see  that  even 
arithmetic  is  carried  out  by  using  these  logical 
operations.  In  this  case  we  are  not  concerned  with 
the  numeric  value  of  a binary  number,  but  only 
whether  it  is  0 or  1. 


Let’s  take  a short  tour  now  through  some  of  the 
internal  “processing  elements”  which  make  up  the 
design  of  any  digital  computer.  Consider  a pro- 
cessing element  which  has  a single  input  and  a 
single  output. 


x 


PROCESSING 

ELEMENT  »Z 


Both  x and  z are  binary  and  may  only  take  on  the 
values  of  0 or  1.  There  are  only  two  things  which 
could  happen  to  x as  it  is  processed  to  become  z.  It 
may  be  passed  through  unchanged,  in  which  case  the 
processing  element  is  a piece  of  wire.  Or  it  may  be  in- 
verted (complemented),  in  which  case  it  comes  out  as 
1 if  it  goes  in  as  0 and  vice  versa.  If  the  latter  case  is 
true  the  processing  element  is  called  an  inverter.  This 
operation  may  be  indicated  in  three  ways:  by  a table, 
an  equation,  or  a diagram. 


Z'X 


z 


These  three  representations  all  say  exactly  the 
same  thing.  The  table  gives  the  relation  between 
every  value  of  x and  the  corresponding  value  of  z 
for  this  processing  element.  The  equation  says,  “z 
equals  x not.”  The  diagram  is  simply  the  accepted 
digital  logic  symbol  for  an  inverter,  or  NOT  opera- 
tion, which  is  defined  by  the  table. 

If  two  variables,  x and  y,  are  fed  into  a process- 
ing element  (with  one  output,  z)  more  things  can 
happen. 


PROCESSING 

ELEMENT 


There  are  16  different  processing  elements 
which  could  exist  in  this  situation.  Two  of  these  are 
uninteresting  since  they  say  that  the  output  does 
not  even  depend  on  x or  y but  is  a steady  0 or  1. 
Let’s  look  at  one  of  the  other  14  processors. 


x y z 


iii 


This  is  called  an  AND  function  since  its  truth  table 
shows  that  z is  1 only  if  x is  1 AND  y is  1 . The  value 
of  z is  0 for  the  other  three  cases.  The  equation  uses  a 
dot  to  indicate  AND.  The  diagram  is  the  logic  symbol 
for  AND. 
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Another  useful  function  is  OR. 

X Y | Z 
0 0 

0 I 

1 0 
I I 


Here  z is  1 if  x is  1 OR  if  y is  1 (or  if  both  are  1). 
The  + sign  is  commonly,  used  to  indicate  the  OR 
operation,  because  of  its  similarities  to  addition. 

Although  there  are  still  12  useful  functions  of 
two  variables  which  have  not  been  considered, 
logicians  can  easily  prove  that  they  may  all  be 
fabricated  out  of  AND,  OR,  and  NOT  operations 
which  translate  into  the  basic  electronic  “gates”  of 
computer  hardware.  Some  of  these  functional  ele- 
ments are  available  as  standard  hardware  gates 
while  others  are  not.  Consider  the  following: 


:=3D — 

I I 0 


In  this  case  z is  1 if  x is  1 OR  if  y is  1,  but  not  if 
both  arc  /.  This  is  called  an  EXCLUSIVE-OR 
(XOR)  function  since  it  is  like  an  OR  but  excludes 
the  case  where  both  inputs  are  1.  The  XOR  is  also 
an  odd  parity  checker  since  it  produces  a 1 output 
only  when  an  odd  number  of  inputs  are  1.  This  fact 
is  particularly  useful  when  we  permit  a large  num- 
ber of  inputs.  Although  XOR  gates  may  be 
purchased,  they  may  also  be  “realized”  as  a com- 
bination of  the  universal  set  of  elements  AND, 
OR,  and  NOT.  Notice  that  z is  1 in  only  two  cases, 
when  xy  = 01  or  when  xy=10.  There  is  only  one 
way  for  xy  to  be  01,  x must  be  0 AND  y must  be  1. 
Similar  reasoning  for  the  case  xy  = 10  leads  us  to: 


Z 3 ( X • Y)  + ( X *Y ) 


Z 


The  equation  calls  out  the  two  conditions  under 
which  z is  1.  The  diagram  shows  how  AND,  OR, 
and  NOT  gates  may  be  interconnected  to  build  an 
XOR  processing  element.  The  fact  that  both  the 
equation  and  the  diagram  do  implement  the  truth 
table  may  be  verified  by  walking  through  the 
operations  for  all  four  cases  given  in  the  table  and 
seeing  that  the  proper  value  of  z results. 

Truth  tables  for  any  number  of  variables  may  be 
constructed.  They  will  contain  2N  entries,  where  N 
is  the  number  of  inputs  to  the  processing  element. 
Since  the  desired  output  is  specified  for  every  con- 


dition of  the  inputs  there  can  be  no  ambiguities. 
Let’s  see  how  a truth  table  is  constructed. 

Suppose  that  there  are  three  judges  (let’s  call 
them  Jl,  J2,  J3)  of  a competition.  Each  judge  may 
vote  for  either  contestant  A or  contestant  B.  We 
wish  to  know  which  contestant  receives  the  best 
two  out  of  three  votes.  The  vote  of  each  judge  is  a 
binary  event,  and  we  may  (arbitrarily)  assign  0 to  a 
vote  for  A,  and  1 to  a vote  for  B.  The  single  out- 
come is  the  majority  vote  which  we  may  encode  as 
0 for  A wins,  and  1 for  B wins. 


0- VOTE  FOR  Al 

1-  VOTE  FOR  Bj 

Jl 

J2 

J3 


PROCESSING 

ELEMENT 


V (MAJORITY  VOTE) 


Since  there  are  three  judges  there  are  three  bi- 
nary events  and  eight  (23)  possible  cases.  Our 
truth  table  will  indicate  the  majority  vote  (output) 
for  each  of  these  eight  cases  (see  table  4). 

Notice  that  there  are  four  cases  in  which  A wins 
(output  is  0)  and  four  cases  where  B wins  (output 
is  1).  With  three  judges  there  can  be  no  tie  situa- 
tions. The  truth  table  always  identifies  what  hap- 
pens in  every  situation. 

There  are  a number  of  techniques  which  logic 
designers  use  to  translate  truth  tables  into  net- 
works of  AND,  OR,  and  NOT  gates.  Some  of  these 
techniques  result  in  less  complex  circuits  than 
others.  Our  goal  in  this  article  is  not  to  train  logic 
designers  and  the  interested  reader  may  pursue  a 
number  of  references,  listed  at  the  end  of  this  arti- 
cle. Studying  the  truth  table  uncovers  the  fact  that 
the  output,  V,  is  1 in  four  cases.  One  of  these  cases 
is  when  Jl  =0  AND  J2  = l AND  J3  = l.  A 3 input 
AND  gate  could  detect  this  occurrence  if  an 
inverter  is  used  to  convert  the  Jl  =0  event  into  a 1. 


Jl -o 

J2»  I 
J3*  l 


V*l 


Jl 

J2 

J3 

V 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

Table  4:  A truth  tabic  which  shows  every  possible  out- 
come of  the  three  judges  example. 
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Since  all  three  inputs  to  the  AND  gate  are  1 in 
this  case,  its  output  will  also  be  1. 

Similar  AND  functions  may  be  constructed  to 
detect  the  other  three  cases. 


Jl  = I 


Since  the  final  output,  V,  is  1 if  the  output  of  any 
of  these  detectors  is  1 , we  may  OR  these  together  to 
complete  the  design  (see  figure  2).  In  this  illustration 
we  use  a bar  over  the  name  of  an  input  (say  Jl)  to  in- 
dicate that  it  has  been  inverted  but  otherwise  is  the 
same  signal. 

We  have  never  worried  about  the  cases  in  which 
V is  0.  This  is  quite  acceptable  since  V will  be  0 
whenever  it  is  not  1 , and  we  have  made  it  1 every- 
where it  should  be.  If  you  worry  about  the  Is  the 
Os  will  take  care  of  themselves,  and  conversely. 

You  might  be  wondering  just  how  expensive  the 
logic  for  such  a voter  circuit  would  be.  Standard 


integrated  circuits  are  available  which  contain  in 
each  package  either  six  inverters,  three  3 input 
ANDs,  or  two  4 input  ORs.  Although  we  must  use 
a whole  package  even  though  only  some  of  the 
gates  in  it  are  connected,  the  total  cost  of  the  four 
packages  is  under  a dollar.  To  this  you  must  add 
the  cost  of  a printed  circuit  board  which  holds  the 
components  and  provides  interconnections, 
sockets,  and  a power  supply.  The  cost  of  these 
items  (at  least  $10)  would  completely  mask  the 
chip  cost  if  they  were  not  shared  by  other  circuits 
within  the  system. 

In  order  for  this  voter  circuit  to  be  used  there 
must  be  means  for  entering  the  judges’  votes  (eg: 
switches)  and  providing  an  indication  of  the  result 
(eg:  lights).  The  exact  form  these  interfaces  will 
take  depends  on  the  application  and  the  type  of 
logic  gates  used. 

Logic  elements,  as  discussed  here,  are  used 
throughout  the  modern  small  computer.  Thousands 
of  them  are  contained  in  the  large  scale  integrated 
(LSI)  circuits  which  comprise  the  central  processing 
unit  and  interface  chips.  Other  small  scale  logic 
devices  are  used  for  control  and  interaction  between 
LSI  devices.  ■ 
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THE  SEARCH  FOR  A 
SMALL  COMPUTER  SYSTEM 

STARTS  HERE 


It's  the  3rd  Annual 
National  Small  Computer  Show, 
presenting  the  state-of-the-art  showcase  for  micro- 
and  mini-systems  technology  and  software.  Here 
you  con  survey  virtually  oil  mokes  and  models  of 
small  computers,  whether  your  interest  runs  to  o 
no-nonsense  miao  priced  in  the  hundreds  of 
dollars  or  o powerful  mini  costing  $20,000  or  more. 
They're  all  here. 

The  world  of  small  computers  is  quite  large,  ex- 
tending to  business  and  professional  offices, 
scientific  research,  medicine  and  bionics,  educa- 
tion, the  home  and  hobbyist,  therapeutic  applica- 
tions for  the  handicapped,  design  and  engineering. 


A full  selection  of  lectures  is  presented  to  provide  a 
grasp  of  small  systems  technology,  so  that  you 
know  what  to  consider  when  buying  a computer  or 
word  processor.  It's  the  first  step  in  discovering  what 
a system  can  really  do  for  you! 

NSCS  lectures  include  sessions  on  system  selection, 
computer  languages,  word  processing  functions, 
artificial  intelligence,  software  applications,  and  o 
dozen  more  topics  for  people  of  all  interests. 

Plan  now  to  attend.  There  will  be  about  30,000 
square  feet  of  exhibits,  and  more  than  40  hours  of 
lectures  from  which  to  choose.  Registration  fee  is 
only  $5.00  per  day,  including  lectures. 


Write  for  our  informational  brochure  from  National  Small  Computer  Show, 
110  Charlotte  Place,  Englewood  Cliffs,  NJ.  07632. 


THIRD  ANNUAL  NATIONAL  SMALL  COMPUTER  SHOW, 
New  York  Coliseum,  August  23-26,  1979. 


CIRCLE  70  ON  INQUIRY  CARD 


27 


Photo  by  Ed  Crabtree 


A User  Reviews 
the  Apple  II  System 

by  Raymond  G A Cote 


Anyone  looking  for  a personal 
computer  should  pay  close  atten- 
tion to  the  Apple  11  system.  It 
probably  has  everything  you  need 
to  start  with,  plus  room  for  later 
expansion.  Let’s  look  at  what  is 
delivered. 

The  item  which  most  impressed 
me  on  unpacking  my  Apple  II  was 
the  amount  of  documentation  sup- 
plied. I feel  that  many  system 
manufacturers  do  not  give  suffi- 
cient documentation  of  their  prod- 
uct. This  is  not  the  case  with 
Apple. 

The  main  system  comes  with  two 
well  written  manuals:  the  Apple  II 
Reference  Manual  and  the  Apple  II 
BASIC  Programming  Manual.  The 
Apple  II Reference  Manual  contains 
a quick  but  thorough  synopsis  of  in- 
teger BASIC  including  use  of  high 
resolution  graphics,  saving  data  on 


Ray  Cote  is  editor  in  chief  of 
BYTE  magazine  and  the  owner  of 
an  Apple  II. 


cassette  tape,  and  producing  tones 
through  the  built-in  speaker.  Also 
covered  are  the  system  monitor 
commands,  which  tell  the  comput- 
er what  to  do;  how  to  use  the 
built-in  disassembler  to  examine 
machine  language  operations  in 
memory;  assembly  language  list- 
ings of  binary  floating  point  rou- 
tines; and  a list  of  6502  machine 
language  operation  codes.  This  is 
capped  off  with  over  40  pages  of 
hardware  notes  and  diagrams  of 
the  Apple  II  system. 

The  person  with  a hardware 
background  and  the  person  who  is 
familiar  with  BASIC  will  find  this 
book  very  useful.  However,  it  may 
seem  rather  cryptic  to  the  first 
time  user.  Therefore,  Apple  also 
supplies  the  Apple  II  BASIC 
Programming  Manual. 

The  programming  manual  is  a 
thorough  course  on  the  use  of  the 
Apple  II  computer  and  the  BASIC 
language.  Chapter  one  teaches  the 
user  how  to  connect  the  Apple  II 


system  parts  together  and  begin 
using  them.  The  chapter  discusses 
such  things  as  connecting  a video 
monitor  and  a cassette  recorder, 
adding  the  provided  game  con- 
trols, and  becoming  familiar  with 
the  keyboard  layout. 

Integer  BASIC  is  described  and 
example  programs  are  run  to 
familiarize  the  user  with  the  com- 
mands. I feel  that  this  is  the  only 
way  to  learn  a computer  language. 
Reading  a book  is  no  substitute  for 
working  with  example  programs  on 
the  system.  Be  sure  to  try  all  of  the 
programs  in  the  book  and  experi- 
ment with  them  to  determine  how 
different  commands  affect  the 
system. 

After  familiarizing  yourself  with 
the  fundamentals  of  integer 
BASIC,  you  are  ready  to  learn 
about  some  of  the  higher  level 
functions.  Apple  II  integer  BASIC 
can  work  with  strings  and  can  also 
be  used  to  gain  access  to  machine 
level  instructions.  It  may  take  a 
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while  to  learn  the  intricacies  of  the 
language,  but  the  Apple  II  Pro- 
gramming Manual  will  aid  you 
along  the  way. 

Apple  II  integer  BASIC  has  one 
interesting  debugging  command 
which  allows  you  to  trace  the  flow 
of  a program  and  another  which 
allows  you  to  display  the  value  of 
specified  variables.  These  com- 
mands are  invaluable  when  trying  to 
discover  why  a program  is  not  exe- 
cuting as  expected. 

Integer  BASIC  also  checks  each 
line  of  code  for  correctness  as  it  is 
entered  into  the  computer.  This 
alleviates  many  of  the  frustrations 
of  entering  a program  and  then 
having  many  syntax  errors  arise 
when  the  program  is  run. 

Applesoft 

Up  to  this  point  I have  been 
talking  about  integer  BASIC.  This 
would  probably  lead  most  readers 
to  believe  there  is  another  form  of 


BASIC  available,  and  indeed  there 
is:  floating  point  BASIC.  Apple's 
version  of  floating  point  BASIC, 
called  Applesoft,  was  written  by 
Microsoft.  Many  computers  use 
Microsoft  BASIC,  and  it  is  good  to 
have  a language  which  can  run 
programs  from  other  machines. 

Applesoft  comes  with  its  own 
manual.  This  manual  is  not  de- 
signed as  a self-learning  text  for 
BASIC.  Apple  suggests  you  be- 
come totally  familiar  with  integer 
BASIC  before  working  with 
Applesoft.  Most  of  the  commands 
learned  in  integer  BASIC  can  also 
be  used  with  Applesoft.  However, 
1 suggest  you  read  over  the  entire 
Applesoft  Programming  Manual  be- 
fore writing  any  programs.  Some 
of  the  commands  have  been  re- 
vised, and  it  is  tiresome  to  change 
all  of  the  statements  after  keying 
in  a program.  (I  found  out  the 
hard  way  in  a relatively  large 
program.) 

The  fundamental  difference  be- 


tween Applesoft  and  integer  BASIC 
is  Applesoft’s  ability  to  work  with 
decimal  numbers  instead  of  integer 
numbers.  Applesoft  also  provides 
several  other  interesting  capa- 
bilities. It  allows  the  user  to  define 
1 line  arithmetic  functions.  I find 
this  very  useful.  For  example, 
there  are  several  trigonometric 
functions  not  programmed  into 
Applesoft  which  can  be  derived 
using  the  inverse  tangent  func- 
tions. By  defining  these  trigono- 
metric functions  as  BASIC  func- 
tions, I need  only  write  the  name 
of  the  function  instead  of  the  en- 
tire definition  each  time  I want  to 
use  it. 

Although  Applesoft  does  have  a 
trace  command,  as  does  integer 
BASIC,  it  does  not  have  the  ability 
to  display  the  value  of  a variable  in 
debugging  mode.  Applesoft  does 
have  a very  interesting  program 
command  which  looks  like: 

ONERR  GOTO  line  number 


Photo  2:  Inside  the  Ap- 
ple II.  The  electronics 
are  contained  on  a single 
board.  The  eight  inter- 
face ports  are  arranged 
along  the  back  of  the 
board.  Three  interface 
boards  are  shown  in- 
serted. The  floppy  disk 
controller,  shown  in  up- 
per left  with  two  ribbon 
cables,  is  capable  of  con- 
trolling two  floppy  disk 
drives.  The  middle  board 
is  an  RS-232  com- 
munication port  which  I 
use  with  a modem.  The 
long  board  in  the  bottom 
slot  has  onboard 
memory  which  con- 
tains Applesoft. 


Photo  bv  Ed  Crabtree 
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This  statement  allows  a program  to 
continue  execution  after  an  error 
has  occurred.  When  any  type  of 
error  occurs,  the  program  goes  to 
the  line  number  defined  in  the 
command.  That  line  is  usually  the 
start  of  an  error  handling  routine 
which  can  repair  the  error  and  then 
resume  normal  execution. 

This  command  helps  the  pro- 
grammer write  people-oriented 
programs.  By  checking  what  errors 
occur,  you  can  compose  error 
statements  such  as  PLEASE 
INPUT  NUMBERS  ONLY,  DO 
NOT  USE  LETTERS  instead  of 
SYNTAX  ERROR,  REENTER 
LINE.  With  the  availability  of  this 
type  of  programming,  program- 
mers should  work  to  make  their 
programs  as  easy  to  use  as  possible 
and  not  have  to  rely  on  cryptic 
system  generated  error  messages. 

A set  of  appendices  in  the 
programming  manual  covers  sub- 
jects such  as  starting  Applesoft, 
editing  programs,  interpreting 
error  messages,  and  the  differ- 
ences between  Applesoft  and  integer 
BASIC. 

Hardware 

The  Apple  II  system  contains  a 
single  board  6502  computer  in  an 
injection-molded  plastic  case  with 
a built-in  keyboard.  The  case  can 
withstand  a fair  amount  of  abuse, 
although  I definitely  recommend 
keeping  food  and  beverages  away 
from  the  system. 

The  6502  single  board  computer 
is  capable  of  holding  up  to  48  K 
bytes  of  programmable  memory. 
Up  to  16  K bytes  of  read  only 
memory  space  are  also  available. 

The  Apple  II  also  has  eight  input 
and  output  ports  which  are  con- 
figured in  an  interesting  manner 
(see  photo  2).  When  an  interface 
board  is  plugged  in  and  addressed 
by  the  system,  onboard  memory  is 
considered  as  part  of  the  whole 
system.  The  peripheral  interface 
boards  which  are  supplied  by 
Apple  are  known  as  smart  periph- 
erals, because  each  board  comes 
equipped  with  a program  contained 


in  the  onboard  read  only  memory 
to  control  the  particular  peripheral 
it  is  designed  for.  This  alleviates 
the  problem  of  taking  up  more 
memory  space  with  a program  to 
run  the  peripheral.  The  user 
merely  plugs  in  the  peripheral 
board  and  it  is  ready  to  run. 

The  switching  power  supply  seen 
at  the  bottom  of  photo  2 is  capable 
of  powering  a fully  loaded  Apple  II 
system  with  many  added  periph- 
erals. Since  it  is  a switching  power 
supply,  it  is  able  to  handle  spurious 
power  deviations.  My  supply  has 
already  survived  several  power 
drops  without  any  difficulty,  even 
though  the  television  I am  using  as 
a monitor  reacts  strangely. 

Peripherals 

One  of  the  first  additions  the 
serious  user  will  want  to  make  is  a 
disk  drive.  Disk  drives  are  con- 
siderably faster  than  magnetic 
tape,  more  reliable,  and  easier  to 
use.  Instead  of  waiting  one  or  two 
minutes  for  a program  to  load,  the 
disk  drive  can  load  it  in  a matter  of 
seconds.  A disk  also  provides  the 
ability  to  store  large  amounts  of 
data  which  can  be  randomly 
accessed.  Anyone  wanting  to  work 
with  a lot  of  data  will  need  a disk 
drive. 

The  disk  drive  supplied  by 
Apple  (shown  in  photo  3)  is  also  a 
smart  peripheral.  The  controller, 
which  plugs  into  one  of  the  periph- 
eral slots,  has  an  onboard  program 
in  read  only  memory  that  controls 
two  disk  drives.  The  controller  can 
be  seen  in  photo  2 plugged  into  a 
peripheral  slot. 

Apple  also  has  smart  parallel  and 
serial  interfaces  which  can  be  used 
to  communicate  with  printers  or 
other  devices  requiring  high  speed 
data  transmission. 

Looking  at  photo  2 again,  the 
middle  board  plugged  into  the 
peripheral  slots  is  a communica- 
tion interface.  I use  the  interface 
with  a modem  to  communicate 
with  other  computers.  Once  again, 
the  necessary  control  program  is  in 
read  only  memory  on  the  board. 


The  communication  interface 
allows  the  computer  to  communi- 
cate over  an  RS-232  line  at  300  or 
110  bits  per  second. 

The  long  board  in  the  very  bot- 
tom slot  of  the  peripheral  section 
in  photo  2 is  not  really  a periph- 
eral, but  actually  contains  floating 
point  BASIC  in  read  only  memory. 
Applesoft  can  be  bought  in  this 
form  or  as  a program  on  cassette. 
Since  I hate  doing  more  work  than 
I have  to,  I opted  to  have  Apple- 
soft available  in  memory  at  all 
times  rather  than  reloading  each 
time  I needed  it. 

If  you  are  interested  in  control- 
ling household  appliances  with 
your  computer,  you  may  want  the 
controller  made  by  Mountain 
Hardware  of  Ben  Lomond  CA. 
This  board  plugs  directly  into  your 
Apple  II  and  allows  you  to  control 
remote  locations  over  the  AC  wir- 
ing already  installed  in  your  house. 
Wouldn’t  it  be  nice  to  have  your 
computer  turn  on  your  lights, 
stereo,  or  the  printer  and  video 
display? 

Along  more  esoteric  lines,  the 
Speechlab  voice  input  board  allows 
you  to  talk  to  your  computer.  The 
board  recognizes  up  to  32  words  at 
one  time.  (Now  if  you  can  verbally 
tell  your  computer  which  light  to 
turn  on  and  off . , . .) 

Overall  Opinion 

The  Apple  II  computer  is  a 
powerful  device  that  can  be  ex- 
panded far  beyond  the  basic  unit. 
Both  integer  and  floating  point 
BASICs  allow  the  user  to  work 
with  low  resolution  graphics  in  16 
colors,  and  both  have  access  to 
high  resolution  graphic  capabilities. 
When  you  buy  the  Apple  II  you 
have  a complete  ready-to-run  sys- 
tem and  do  not  have  to  worry 
about  assembly.  Apple  even  sup- 
plies several  demonstration  pro- 
grams so  you  can  immediately  see 
the  capabilities  of  your  system. 

I do  have  several  criticisms  to 
make.  My  only  complaint  is  il- 
lustrated in  photo  2 at  the  upper 
righthand  corner  of  the  keyboard. 
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The  Apple  II  computer 
is  a powerful  device 
which  can  be  expanded 
far  beyond  the  basic 
unit.  Both  integer  and 
floating  point  BASICs 
allow  the  user  to  work 
with  low  resolution 
graphics  in  16  colors; 
both  have  access  to  high 
resolution  graphic 
capabilities. 


There  resides  the  reset  key  for  the 
system,  next  to  the  equal  key  and 
the  return  key.  1 don’t  want  to 
think  about  the  one  or  two  times  I 
have  accidentally  hit  this  key  and 
lost  a program  1 was  working  on. 

I also  believe  that  computers 
should  be  made  available  to  chil- 


dren. Therefore,  a key  which  will 
reset  the  entire  system  should  not 
be  on  the  front  of  the  keyboard 
where  it  is  sure  to  be  explored  by 
an  inquisitive  child. 

I mentioned  earlier  that  Apple- 
soft allows  1 line  function  defini- 
tions. I often  have  a need  for  func- 
tions which  are  longer  than  one 
line.  The  current  function  feature 
does  not  allow  use  of  strings.  1 
hope  to  see  multilined  function 
definitions  and  definitions  using 
strings  implemented  in  the  future. 

Although  my  power  supply  has 
survived  minor  power  fluctuations, 
it  does  seem  to  have  trouble  when 
it  gets  below  60  degrees  F.  Make 
sure  your  Apple  II  is  warm  before 
turning  it  on,  or  you  may  damage 
the  power  supply. 

I would  like  to  see  more  docu- 
mentation on  assembly  language 
along  with  a good  assembler  for 
the  Apple.  Although  both  versions 
of  BASIC  are  very  good,  many 


time-dependent  functions  find  that 
BASIC  is  too  slow. 

When  you  order  your  Apple  II, 
determine  what  your  video  output 
system  is  going  to  be.  If  you  are 
using  a video  monitor  you  will  be 
able  to  connect  the  Apple  directly 
to  it.  If  you  want  to  use  a televi- 
sion (color  if  possible)  you  will 
need  an  RF  (radio  frequency) 
modulator.  This  can  be  obtained  at 
your  local  computer  store  without 
difficulty.  Make  sure  you  order  it 
when  you  order  your  Apple  or  you 
will  have  a computer  without  any 
means  of  producing  video  output. 

Aside  from  the  foregoing  com- 
ments, I find  the  Apple  to  be  a very 
useful  computer  system.  Most  of  my 
problems  have  been  cleared  up  by 
reading  the  manual  more  carefully. 
The  rest  of  my  problems  were  solved 
by  the  people  of  Computerland  of 
Nashua  NH,  where  I purchased  the 
system. 

The  best  way  to  decide  if  the 
Apple  II  is  for  you  is  to  go  to  the 
nearest  computer  store  and  try  it  for 
yourself.  I think  you  will  be  im- 
pressed. ■ 


Photo  3:  A Disk  II  floppy  disk  drive . The  controller  plugs  directly  into  the 
Apple  IIS  and  contains  all  programming  needed  to  run  the  controller . 
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A Review  of  the  Commodore 


PET 

by  Blaise  Liffick 


Photo  1:  The  PET  (Personal  Elec- 
tronic Transactor)  Model  2001  from 
Commodore  Business  Machines. 
The  unit  as  shown  is  $795,  including 
8 K of  programmable  memory,  a 
video  display,  graphics  functions, 
screen  editing,  and  a powerful 
BASIC  interpreter  contained  in  14  K 
of  read  only  memory . 


I had  the  Commodore  PET  2001 
computer  in  my  home  for  nearly 
two  weeks  recently,  testing  its  re- 
flexes, limitations,  and  strong 
points,  and  playing  “crash  the 
system”:  the  usual  things  a profes- 
sional systems  analyst  (or  in  my 
case,  former  systems  analyst)  likes 
to  do  with  a new  system.  During 
that  time  I was  often  amazed, 
amused  and  frustrated,  but  cer- 
tainly never  bored.  However,  1 
can’t  help  but  feel  a little  schizo- 
phrenic about  the  PET.  There  are 
some  things  about  it  I like  very 
much,  and  some  I like  not  so 
much.  The  PET’s  Jekyll  and  Hyde 


Blaise  Liffick  is  senior  editor  of 
BYTE  Books. 


personality  shows  weak  and  strong 
points  in  the  most  unusual  areas. 

The  PET  (Personal  Electronic 
Transactor)  Model  2001  is  a very 
attractive  machine  (as  shown  in 
photo  1)  with  clean,  compact  lines. 
It  is  entirely  self-contained  in  its 
fundamental  configuration  of  a 
video  screen  mounted  on  top  of 
the  keyboard  and  cassette  module. 
It  is  completely  portable  at  44 
pounds,  although  its  bulkiness 
makes  it  awkward  to  carry  for  long 
distances.  Its  overall  dimensions 
are  16.5  inches  wide,  18.5  inches 
deep,  and  14  inches  high.  Power  to 
all  components  is  supplied  through 
a single  115  VAC  line,  a definite 
improvement  over  the  numerous 
power  cords  often  associated  with 


earlier  microcomputer  systems. 

The  only  configuration  available 
from  Commodore  at  this  time  is 
the  8 K version  of  the  PET,  which 
includes  a powerful  Microsoft 
BASIC  interpreter  in  14  K of  read 
only  memory.  This  is  the  largest 
amount  of  memory  that  can  be 
mounted  in  the  PET  without  an  ex- 
pansion board.  This  basic  unit  costs 
$795,  available  either  from  the 
manufacturer  or  any  of  the  dozens 
of  PET  distributors. 

Commodore  chose  the  6502  pro- 
cessor for  the  PET  as  a result  of 
Commodore’s  acquisition  of  MOS 
Technology  a couple  of  years  ago. 
While  the  casual  user  will  probably 
use  only  the  BASIC  supplied  with 
the  unit,  a more  experienced  user 
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I was  often  amazed, 
amused  and  frustrated, 
but  certainly  never 
bored. 

will  be  able  to  take  full  advantage 
of  assembly  language  program- 
ming. 

Hardware 

The  PET  video  monitor  is  a 9 
inch,  black  and  white,  high  resolu- 
tion video  display.  The  display  is 
arranged  in  a 25  line  by  40 
character  array,  and  is  also  accessi- 
ble by  the  BASIC  PEEK  and 
POKE  commands.  The  display 
memory  begins  at  location  32768. 
The  built-in  software  provides  for 
a blinking  cursor,  automatic  scroll- 
ing, and  full  cursor  control  using 
left,  right,  up  and  down  com- 
mands. 

The  keyboard  of  the  PET 
(shown  in  photo  2)  uses  calculator 
style  keys  for  all  characters.  They 
are  arranged  in  the  standard  type- 


writer format  for  the  most  part, 
but  are  not  staggered  in  rows  and 
columns  or  spaced  for  touch  typ- 
ing. All  of  the  numbers  are  ar- 
ranged in  a separate  keypad  to  the 
right  of  the  alphabetic  keyboard  in 
a true  calculator  format. 

The  standard  PET  character  set 
includes  the  64  alphabetic,  numer- 
ic and  special  characters,  64  special 
graphic  characters  unique  to  the 
PET,  and  lower  case  alphabet, 
which  is  accessed  by  POKEing  a 14 
to  address  59468  and  using  the 
shift  key.  In  addition,  all  characters 
can  be  reversed  on  the  screen  (see 
photo  3)  using  the  RVS  key.  This 
effectively  doubles  the  character 
set  of  the  PET. 

The  PET  has  some  very  special 
keys  which  are  generally  not  avail- 
able on  a small  microcomputer 
system.  The  RVS  key  was  de- 
scribed above.  There  is  also  a 
RUN/STOP  key.  Unshifted 
(STOP)  it  acts  as  an  interrupt  to 
the  execution  of  a BASIC  program 
or  listing.  This  is  more  commonly 
done  with  a BREAK  or  Control-C 
key.  In  the  shifted  mode  (RUN), 


the  system  loads  the  next  program 
from  the  cassette  and  automati- 
cally executes  it. 

Full  cursor  control  is  provided 
by  four  function  keys.  Two  keys 
provide  the  up,  down,  left  and 
right  control  of  the  cursor  in 
shifted  and  unshifted  positions.  A 
CLR/HOME  key  sends  the  cursor 
to  the  top  of  the  screen  in  the  un- 
shifted (HOME)  position,  and  also 
clears  the  screen  in  the  shifted 
(CLR)  position.  The  INST/DEL 
key  provides  line  editing  by  delet- 
ing characters  from  a line  (DEL) 
and  inserting  spaces  where  needed 
(INST).  These  cursor  control  keys 
provide  the  PET  with  a nearly 
unique  method  of  editing  a listing, 
by  directly  editing  the  line  instead 
of  using  text  editor  commands. 
Changing  a line  in  a BASIC  pro- 
gram, for  instance,  is  consider- 

PET’s  graphics  are 
certainly  one  of  its  more 
impressive 
characteristics. 


Photo  by  Ed  Crabtree 

Photo  2:  A close-up  of  the  keyboard  configuration  and  built-in  cassette  drive.  The  format  gives  upper  case  characters , 
shifted  graphics  characters , and  lower  case  characters  when  a POKE  is  done  to  location  59468  and  the  shift  key  is  used . 
Note  the  special  cursor  control  keys  at  the  top  of  the  numeric  keypad  at  the  right,  the  reverse  video  (R  VS)  key  at  the  bot- 
tom left  of  the  alphabetic  keypad,  and  the  RUN /STOP  key  at  the  bottom  right  of  the  keypad. 
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ably  easier  using  the  cursor  control. 
This  is  shown  in  listings  la,  lb, 
lc,  Id  and  le. 

Commodore  even  borrowed 
somewhat  from  its  calculator  line  by 
including  a function  key  that 
automatically  provides  7 r to  eight 
decimal  places. 

PET’s  graphics  are  certainly  one 
of  its  more  impressive  characteris- 
tics. Photo  4 shows  the  range  of 
the  graphic  character  set.  The  char- 
acters are  arranged  so  they  can  be 
combined  in  nearly  infinite  varia- 
tions to  form  any  kind  of  figure 
desired.  Although  not  especially 
useful  for  plotting  mathematical 
functions,  the  characters  provide 
the  newcomer  with  easy  access  to 
the  world  of  computer  graphics. 

The  cassette  drive  of  the  PET  is 
completely  built-in  (see  photo  2). 
The  controls  are  the  standard  cas- 
sette recorder  controls  minus  the 
volume  and  tone  controls  — a wise 
move  by  Commodore.  The  most 
often  heard  complaint  of  users 
with  cassette  tape  mass  storage  is 
that  getting  a tape  to  load  involves 
too  much  trial  and  error,  fiddling 
with  the  volume  and  tone  controls. 
A similar  complaint  from  PET 
owners  is  that  a tape  made  on  one 
PET  machine  may  prove  difficult 


to  load  on  another  PET. 
Apparently  this  problem  arises  be- 
cause the  volume  and  tone  of  the 
cassette  machine  provided  with  the 
PET  are  set  at  the  factory  and  are 
sometimes  not  quite  the  same 
from  machine  to  machine.  The 
other  annoyance  is  that  a tape  can- 
not be  duplicated  using  the  cas- 
sette machine  in  the  PET  unless 
each  program  is  first  loaded  from 
the  tape  into  memory  and  then 
saved  onto  another  tape.  Commo- 
dore’s tape  deck  is  both  manually 
and  software  controllable. 

Commodore  provides  for  access 
to  the  world  outside  the  PET  via 
four  edge  connectors  on  the  main 
board  (see  photo  5).  These  con- 
nectors provide  an  interface  to  a 
second  cassette  drive,  an  8 bit 
programmable  I/O  (input/output) 
port,  an  interface  port  adhering  to 
the  IEEE  488-1975  standard  (for 
more  information  on  this  standard, 
write  to  IEEE  Service  Center,  445 
Hoes  Ln,  Piscataway  NJ  08854, 
(201)  981-0060),  and  the  micro- 
processor’s address,  data,  and  con- 
trol buses.  These  connectors  make 
adding  peripheral  devices  and 
memory  expansion  modules  to  the 
PET  much  easier  than  on  other 
microcomputer  systems. 


Software  and  Documentation 

1 was  very  disappointed  that  a 
small  booklet  called  An  Introduc- 
tion to  Your  New  PET  is  the  only 
software  documentation  provided 
by  Commodore.  It  is  essentially  a 
description  of  the  special  graphic 
and  editing  functions  of  the  PET, 
and  gives  little  insight  into  the 
operating  system  of  the  machine. 
At  the  end  of  the  booklet  is  the  list 
of  all  the  commands  supported  by 
the  PET,  along  with  brief  descrip- 
tions of  the  instructions.  Unfor- 
tunately, if  you  are  unfamiliar  with 
personal  computing  (especially  if 
this  is  your  first  exposure  to 
BASIC),  the  manual  may  often  be 
confusing.  A background  in  engi- 
neering is  also  required  in  some 
instances  to  understand  the  par- 
ticular command.  For  instance,  the 
purpose  of  the  CMD  D command 
is  given  as,  “Keep  IEEE  device  D 
open  to  monitor  bus.” 

In  general,  however,  the  BASIC 
software  system  is  very  powerful, 
providing  for  sophisticated  graph- 
ics, string  manipulation  and  mathe- 
matical programming.  Assembly 
language  programs  can  be  executed 
both  directly  and  under  a BASIC 
program  control.  Finally,  sophis- 


Photo  3:  The  reverse  video  function.  The  print  statement 
at  the  top  shows  that  reverse  video  is  set  when  the  reverse 
R is  shown  in  the  line,  and  turned  off  when  the  reverse 
bar  is  shown. 


Photo  by  Ed  Crabtree 


Photo  4:  The  range  of  graphic  characters  available  on  the 
PET,  not  including  reverse  video  characters.  These 
characters  can  be  combined  to  make  a wide  variety  of 
graphic  figures. 


Photo  by  Ed  Crabtree 
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ticated  input  and  output  commands 
make  this  BASIC  interpreter  one  of 
the  more  powerful  systems  available 
in  an  off-the-shelf  microcomputer. 

The  only  hardware  documenta- 
tion supplied  with  the  PET  is  a 
small  booklet  called  PET  Com- 
munication with  the  Outside  World , a 
supplement  containing  general 
background  information  on  the 
PET  interfaces  described  above. 
Without  going  into  great  detail,  the 
four  main  interface  ports  are  dis- 
cussed, giving  such  information  as 
the  “contact  identification  charac- 
ters, the  connection  for  a standard 
IEEE  connector,  the  IEEE  mne- 
monics, and  the  signal  defini- 
tions.” As  Commodore  notes  in 
its  introduction  to  the  manual,  “this 
document  is  intended . . . for  the  ex- 
perienced user...”  For  those 
newcomers  to  the  field  who  want  to 
add  peripherals  to  the  PET,  I sug- 
gest contacting  a local  computer 
store  or  club  for  assistance. 

Also,  the  operating  system  com- 
mands and  operations  for  peripher- 
al devices  are  given  — a welcome 
addition.  The  software  control  of 
hardware  outside  the  main  device 
is  usually  not  discussed  in  much 
detail  in  a company  publication. 

In  the  choice  of  commands  to 
include  in  the  system.  Commodore 
again  showed  a unique  approach. 
For  instance,  the  TIME  command 
gives  the  amount  of  time  that  has 
elapsed  since  the  unit  was  turned 
on.  This  time  function  can  be  set 
to  the  time  of  day,  so  the  user  has 
access  to  an  extremely  accurate 
on-line  clock.  The  WAIT  com- 
mand stops  execution  of  a BASIC 
program  until  a certain  condition  is 
met.  This  can  be  used  to  synchro- 
nize I/O  functions  and  to  poll  I/O 
ports  for  information.  In  connec- 
tion with  the  cassette  mass  storage 
device,  programs  can  be  LOADed, 
SAVEd,  and  VERIFYed,  all  by 
program  name.  Table  1 gives  a 
summary  of  the  features  of  the 
BASIC  on  the  PET. 

Impressions 

I said  earlier  that  I get  that 


Listing  la:  An  error  has  been  made  in  line  30  (TEST  is  misspelled).  The  cursor 
(in  this  listing  represented  by  an  underscore)  is  shown  following  line  40. 

1 0 REM  THIS  IS  A TEST  OF  THE  SCREEN  EDITOR 
20  FOR  1-1  TO  10 
30  PRINT  “THIS  IS  A TIST” 

40  NEXT  I 


Listing  lb:  The  cursor  has  been  moved  to  the  character  after  the  mistake  using 
the  special  cursor  control  keys  of  up  and  right. 

10  REM  THIS  IS  A TEST  OF  THE  SCREEN  EDITOR 
20  FOR  1-1  TO  10 
30  PRINT  "THIS  IS  A TIST" 

40  NEXT  I 


Listing  1c:  The  incorrect  character  has  been  deleted  and  a space  inserted  to 
make  room  for  the  correct  character  using  the  delete  and  insert  keys. 

10  REM  THIS  IS  A TEST  OF  THE  SCREEN  EDITOR 
20  FOR  1-1  TO  10 
30  PRINT  “THIS  ISAT_ST" 

40  NEXT  I 


Listing  Id:  Line  30  shows  the  position  of  the  cursor  after  the  correction  has  been 
made.  A carriage  return  at  this  point  enters  the  correction. 

1 0 REM  THIS  IS  A TEST  OF  THE  SCREEN  EDITOR 
20  FOR  1=1  TO  10 
30  PRINT  “THIS  IS  A TEST” 

40  NEXT  I 


Listing  le:  The  correction  has  been  made  and  the  cursor  returned  to  its  original 
position  using  the  left  and  down  cursor  control  keys. 

10  REM  THIS  IS  A TEST  OF  THE  SCREEN  EDITOR 
20  FOR  1 = 1 TO  10 
30  PRINT  “THIS  IS  A TEST" 

40  NEXT  I 
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STATEMENTS: 

Input  and 
Output 

Control 

Definition 

Execution 

Control 

READ 

RUN 

LET 

GOTO 

DATA 

CONT 

DIM 

IF...  THEN 

RESTORE 

NEW 

REM 

FOR  ...  TO  ...  S 

PRINT 

LIST 

DEFFN 

NEXT 

INPUT 

GET 

CLR 

GOSUB 

RETURN 

ON . . . GOTO 
ON...  GOSUB 
STOP 

END 

OPERATORS:  Arithmetic 

Comparison 

Logical 

= 

= 

AND 

+ 

< > 

OR 

— 

> = 

NOT 

* 

< - 

1 

> 

I 

< 

BUILT-IN 

Transcen- 

FUNCTIONS:  Arithmetic 

dental 

String 

Miscellaneous 

ABS 

SIN 

LEFTS 

FRE 

INT 

COS 

RIGHTS 

TAB 

RND 

TAN 

MID$ 

SPC 

SGN 

ATN 

CHR$ 

POS 

LOG 

ASC 

Tl 

EXP 

LEN 

TIS 

VAL 

ST 

STR$ 

OTHER  Tape 

File 

FEATURES:  Operations  Operations  Miscellaneous 


SAVE 

OPEN 

PEEK 

LOAD 

CLOSE 

POKE 

VERIFY 

PRINT  # 

USR 

INPUT  # 

SYS 

GET# 

WAIT 

CMD 

DATA  TYPES: 

ARRAYS: 

PRECISION: 

SPEED: 


Real  numbers  (eg:  A),  integers  (A%)  and  strings  (A$)  of 
up  to  73  characters. 

Any  number  of  arrays  of  reals,  integers  or  strings  with 
any  number  of  dimensions. 

Ten  significant  digits  for  real  numbers. 

Executes  the  loop  10  FOR  I = 1 TO  10000:20  NEXT  I in 
about  15  seconds. 


Table  1:  A summary  of  the  features  of  the  powerful  PET  floating  point  BASIC, 
written  for  Commodore  by  Microsoft. 
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. . . with  the  possible 
exception  of  the 
keyboard,  the  design  of 
the  machine  is  well 
thought  out. 

Jekyll  and  Hyde  feeling  in  regard  to 
the  PET.  Even  Commodore  seems  a 
bit  confused. 

In  the  year  since  the  PET  has  been 
available,  Commodore  has  appar- 
ently not  been  able  to  supply  much 
in  the  way  of  support  peripherals 
— not  even  a memory  expansion 
module.  This  area  has  been  left  en- 
tirely to  independent  manufac- 
turers. Commodore  uses  the  IEEE 
488  interface  bus,  an  industry  stan- 
dard, almost  as  if  intending  other 
companies  to  supply  the  second 
cassette  drives,  printers,  floppy  disk 
systems,  etc,  which  are  now  avail- 
able for  the  PET.  Interestingly, 
though,  Commodore  has  been 
working  on  its  own  printer  for  more 
than  a year. 

Although  Commodore  intended 
the  PET  to  be  a front  runner  in  per- 
sonal computing,  the  use  of  the 
calculator  style  keyboard  instead  of 
a typewriter  style  is  perplexing.  This 
choice  means  that  manual  entering 
of  programs  is  both  difficult  and 
time  consuming. 

In  the  area  of  software,  Com- 
modore has  again  chosen  to  let 
other  companies  supply  any  system 
software  or  application  programs. 
The  only  software  it  supplies  is  an 
assembly  language  monitor  — all 
this  in  spite  of  the  fact  that  Com- 
modore is  soliciting  programs  to 
distribute  via  an  announcement  and 
address  in  the  programming 
manual. 

Finally,  the  lack  of  appropriate 
documentation  is  somewhat  frus- 
trating. For  a product  supposedly 
aimed  at  the  education  field  and  at 
newcomers  to  the  microcomputing 
field,  the  PET  is  sadly  lacking  in 
support.  Since  Commodore  had 
gone  to  the  trouble  of  making  inter- 
face information  available  to  “ex- 
perienced” users,  you’d  think  the 


hardware  documentation  could 
have  included  at  least  a general 
system  schematic. 

I can’t  help  but  feel  ambivalent 
about  the  PET  when  you  stack  up 
the  above  against  all  the  strong 
points  in  its  favor.  For  instance, 
with  the  possible  exception  of  the 
keyboard,  the  design  of  the  machine 
is  well  thought  out.  I/O  (in- 
put/output) ports  were  thoughtfully 
provided  in  a format  which  is  easy 
to  interface.  Expansion  of  available 
programmable  memory  is  already 
possible.  The  graphics  capabilities 
of  the  PET  are  certainly  an 
outstanding  attribute.  And  the  level 
of  BASIC  used  shows  that  Com- 
modore understands  the  frustra- 
tions of  programming  in  BASIC. 
Also,  Commodore  delivers  PETs  on 
a regular  schedule,  and  there  is  no 


doubting  the  overall  quality  of  the 
system. 

There  are  definitely  some  things 
I’d  like  to  see  happen  with  the 
PET.  But  most  of  these  things  are 
already  being  taken  care  of  by 
companies  other  than  Commo- 
dore. For  instance,  a full-size 
typewriter  keyboard  is  available 
from  several  sources.  Floppy  disk 
systems  are  also  available.  And 
software  for  the  PET,  both  sys- 
tems and  applications,  is  becoming 
plentiful. 

So,  all  in  all,  the  PET  is  a viable 
system  for  any  home  computer 
user,  whether  beginner  or  exper- 
ienced experimenter.  Just  remem- 
ber that  the  initial  $795  for  the 
PET,  as  with  nearly  all  other  per- 
sonal computer  systems,  is  not  the 
final  expense.  ■ 


Photo  5:  Internal  structure  of  (he  PET.  The  main  board  with  the  6502  mirco- 
processor,  main  memory , and  I/O  edge  connectors  is  shown  at  the  bottom 
right.  The  video  display  board  is  shown  at  the  center  of  the  picture,  and  the 
back  of  the  cassette  drive  and  keyboard  are  at  the  top  of  the  photo. 
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Photo  1:  The  Sorcerer  resides  completely  within  the  keyboard  enclosure.  With  a 
video  monitor  and  one  or  two  tape  drives  plugged  into  the  back  panel,  the 
machine  becomes  a complete  personal  computer  system.  Higher  level  languages 
and  application  programs  in  read  only  memory  plug  into  the  right  side  of  the 
enclosure,  and  can  be  changed  in  seconds. 


A User 
Reports 

on  the 
Sorcerer 
Computer 


by  Ken  Barbier 


The  Sorcerer  computer  from 
Exidy  Inc  represents  the  second 
generation  of  self-contained  per- 
sonal computers  aimed  at  the  user 
rather  than  the  hobbyist  or  experi- 
menter. By  not  participating  in  the 
mad  race  to  market  characterized 
by  the  first  generation,  Exidy  was 
able  to  take  the  time  to  perfect  the 
machine  and  avoid  some  of  the 
design  and  marketing  errors  of 
their  predecessors.  The  result  is 
suitable  for  instant  use  as  a serious 
home  or  business  computer,  and 
includes  features  making  it  readily 
useable  as  a stand  alone  industrial 
controller  or  remote  terminal. 

The  Sorcerer  is  priced  at  $895 
and  includes  a Z-80  processor,  8 K 
bytes  of  user  workspace  program- 
mable memory,  an  8 K version  of 
Microsoft  BASIC  language  in  a 
removable  Rom  Pac,  and  an 
exceptionally  complete  4 K moni- 
tor and  input-output  control 
system  in  an  on  board  read  only 
memory.  Standard  features  include 


two  audio  tape  interfaces  with 
motor  on-off  controls,  an  RS-232 
serial  input/output  (I/O)  port,  an  8 
bit  parallel  I/O  port  with  hand- 
shaking controls,  and  a 50  pin  edge 
connector  allowing  expansion  of 
the  processor  bus. 

The  on  board  programmable 
memory  can  be  expanded  to  32  K 
bytes,  and  an  expansion  chassis  is 
available  which  attaches  to  the  50 
pin  connector  and  accepts  S-100 
bus  devices. 

jjj  Special  features  of  the  Sorcerer 
■s  include  a set  of  graphics  characters 

I accessible  from  the  keyboard 

| which  can  be  linked  together  to 

| form  line  drawings.  The  graphics 

a character  keycodes  can  be  input  to 

a BASIC  language  program  as 
string  variable  characters,  allowing 
BASIC  programs  to  draw  back- 
ground forms,  for  example. 

The  most  unique  feature  of  the 
Exidy  machine  is  the  use  of  a Rom 
Pac  cartridge,  which  is  an  adapta- 
tion of  an  8 track  tape  cartridge, 
containing  a printed  circuit  board 
with  sockets  for  up  to  four  read 
only  memories  or  erasable  read 
only  memories.  The  BASIC 
language  Rom  Pac  can  be  unplug- 
ged and  an  optional  assembler/edi- 
tor or  word  processing  Rom  Pac 
inserted.  For  the  person  who  is 
willing  to  learn  about  the  necessary 
details,  Exidy  makes  available 
blank  Rom  Pacs  which  can  be  set 
up  with  jumper  wires  to  accept  the 
standard  2708,  2716  or  2732  read 
only  memory  parts.  The  blank 
Rom  Pacs  cost  $49  apiece  and  can 
provide  up  to  16  K bytes  of  in- 
stantly interchangeable  application 
program.  In  order  to  use  this 
facility,  though,  the  owner  of  the 
Exidy  would  need  another  com- 
puter which  has  a software 
development  system  including  an 
assembler  program,  as  well  as  the 
hardware  needed  to  put  patterns  in 
the  read  only  memory  parts.  No 
2708/2716/2732  programmer  unit 
is  presently  available  from  Exidy, 
although  the  optional  assembler/ 
editor  Rom  Pac  would  allow  the 
Sorcerer  to  create  the  programs  for 
this  application.  A single  2708 
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would  be  more  than  sufficient  to 
configure  the  Sorcerer  as  a remote 
terminal.  At  power  up,  the  moni- 
tor program  erases  the  screen, 
homes  the  cursor,  and  jumps  to 
the  Rom  Pac  program,  if  one  is 
installed.  This  makes  the  machine 
suitable  for  use  as  a dedicated  con- 
troller, as  no  operator  intervention 
need  be  necessary  following  a 
power  failure  and  restart. 

The  Sorcerer  computer  is  a rug- 
ged package  which  has  already 
proved  its  ability  to  withstand 
repeated  trips  in  the  trunk  of  a car. 
I have  given  the  machine  a real 
test  under  fire,  moving  it  between 
demonstration  sites  without  trou- 
ble. The  keyboard  has  an  excellent 
feel,  which  is  not  always  the  case 
with  inexpensive  keyboards.  Fu- 
ture applications  planned  for  the 
Sorcerer  are  as  a small  business 
data  processing  system  and  as  a 
cost  effective  substitute  for  dedi- 
cated controllers. 

The  basic  computer  does  not 
include  a video  monitor  or  casette 
tape  deck,  so  the  addition  of  these 


would  bring  the  base  price  to 
around  $1100  for  a fully  capable 
personal  computer.  While  this 
price  can  be  beaten  by  the  com- 
petition, the  special  features  of  the 
Exidy  computer  make  it  the  wisest 
choice  for  the  more  serious 
microcomputer  user.* 


Ken  Barbier  is  self-employed  as  a 
writer  and  consultant , specializing 
in  developing  both  the  hardware 
and  software  necessary  at  the  inter- 
face between  the  computer  and  the 
real  world . He  draws  upon  25  years 
experience  in  electronics , including 
two  decades  of  intimacy  with  digital 
logic  systems.  His  first  exposure  to 
programming  was  in  using  assembly 
language  on  a PDP-8  in  1966.  His 
last  ten  years  have  been  devoted 
almost  exclusively  to  the  analysis , 
design , and  programming  of  data 
acquisition  and  control  systems  for 
radio  astronomy , working  on 
systems  for  the  University  of 
Maryland,  the  National  Radio 
Astronomy  Observatory,  and  Jet 
Propulsion  Laboratory. 


article 

policy 


onComputing  is  continually 
seeking  high  quality  manu- 
scripts about  personal  com- 
puting. Possible  topics  in- 
clude the  workings  of  com- 
puters, how  to  program  them, 
and  how  to  purchase  them. 
Articles  about  applications  of 
personal  computers  to  every- 
day life  will  also  be  con- 
sidered, as  well  as  lucid  ac- 
counts of  more  technical  ap- 
plications. Our  audience  in- 
cludes talented  lay  people  as 
well  as  those  more  versed  in 
computer  lore;  accordingly,  all 
technical  terms  in  articles 
should  be  defined,  and  all 
acronyms  spelled  out.  Manu- 
script pages  should  be  type- 
written and  double  spaced. 


Photo  2:  An  “X-ray”  view  of  the  Rom  Pac  cartridge . Up  to  16  K of  user 
programmed  erasable  read  only  memory  can  fit  within  a single  optional  Rom 
Pac . The  standard  Sorcerer  comes  complete  with  8 K BASIC  in  a Rom  Pac. 
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It  is  difficult  not  to  know  at  least 
something  about  the  Radio  Shack 
TRS-80  microcomputer  system. 
Television,  magazines,  news- 
papers, and  direct  mail  are  the 
advertising  media  used  by  the 
Tandy  Corp  for  its  promotion.  I’ll 
repeat  some  of  the  information 
you  may  have  gleaned  from  the 
advertising  here,  and  then  attempt 
to  present  some  facts  that  are  less 
widely  known. 


The  simplest  TRS-80  system 
consists  of  a keyboard  and  pro- 
cessor unit,  a power  supply,  a 
video  monitor,  and  a cassette 
recorder.  Photo  1 shows  these 
devices  set  up  in  a working  con- 
figuration. Other  accessory  devices 
(peripherals)  are  available.  Floppy 
disk  drives,  printers,  telecom- 
munication adapters  (modems), 
and  even  a voice  synthesizer  are 
being  sold  by  Radio  Shack  for  use 


with  the  TRS-80.  Other  manufac- 
turers are  also  marketing  periph- 
erals for  the  TRS-80. 

Processor  Options 

The  keyboard  and  processor  unit 
is  sold  in  four  different  versions. 
There  is  a choice  between  two 

Richard  Shuford  is  an  editor  of 
BYTE  magazine. 


A User  Reviews  the  Radio  Shack 
TRS-80 


by  Richard  Shuford 


Photo  1:  Radio  Shack  TRS-80:  keyboard  and  processor  unit,  video  monitor,  power  supply,  and  cassette  recorder. 
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different  BASIC  interpreters,  and 
another  choice  between  two 
different  sizes  of  programmable 
memory.  The  two  BASIC 
interpreters  are  designated  Level  I 
and  Level  II.  The  programmable 
user  memory  may  be  4 K bytes  or 
16  K bytes  in  size. 

Computer  Languages 

Unfortunately,  it  is  not  possible 
to  tell  current  computers  what  to 
do  using  the  English  language  (or 
Swahili  or  Russian,  for  that  mat- 
ter). Human  languages  contain 
ambiguity.  Computers  have  no 
sense  of  context  to  guide  them, 
and  could  misinterpret  what  we 
might  tell  them  in  our  human 
language.  (Have  you  noticed  that  a 
fat  chance  and  a slim  chance  are 
the  same  thing?) 

Talking  to  the  computer 
in  its  native  tongue  is  not  practi- 
cal for  most  people  either.  Since 
a typical  computer  statement 
usually  looks  something  like 
110000110111110100010000,  we 
resort  to  the  crafty  method  of 
teaching  the  computer  to  under- 
stand a language  logical  enough  so 
that  it  doesn’t  confuse  the  com- 
puter, and  yet  one  which  people 
may  learn  without  too  much  trou- 
ble. For  many  users  of  computers, 
BASIC  is  a suitable  compromise 
language. 

Radio  Shack  has  made  available 
two  different  variations  of  the 
BASIC  language  for  the  TRS-80. 
Each  is  contained  in  a permanent 
read  only  memory.  When  you  turn 
the  computer  on,  the  BASIC 
system  is  automatically  activated. 
This  is  a convenience,  and  an 
improvement  over  the  very  first 
microcomputers,  with  which  the 
process  of  getting  BASIC  running 
was  tedious  and  time  consuming. 

Level  I BASIC 

The  less  expensive  version  of 
BASIC  is  Level  I.  It  is  loosely 
based  on  Palo  Alto  Tiny  BASIC, 
written  by  Li-Chen  Wang.  Unlike 
Tiny  BASIC,  it  has  floating  point 


...  uses  for  the  Level  1 
BASIC  interpreter  are  in 
teaching  computer  con- 
cepts and  programming... 


arithmetic,  but  it  lacks  many  fea- 
tures of  more  advanced  BASICs. 
Its  floating  point  feature  allows  a 
program  to  deal  with  numbers  over 
a wide  range  of  values.  It  should 
be  noted,  however,  that  like  all 
BASICs,  it  maintains  a limited 
number  of  digits  of  accuracy 
(about  six  or  seven  decimal  digits). 
If  you  tried  to  add  the  amount 
300100.4  to  the  amount  1.10005, 
the  sum  that  the  computer  would 
report  is  300101.5,  not  the  correct 
300101.50005. 

The  ability  of  Level  I to  handle 
data  not  made  up  of  numbers  is 
extremely  limited.  Two  string 
variables  (A$  and  B$)  are  pro- 
vided, but  they  may  be  used  only 
in  input  and  output  statements. 
Another  limitation  of  Level  I is  its 
rather  simplistic  way  of  handling 
arrays.  The  Level  I interpreter 
recognizes  just  one  array,  which  it 
calls  A.  If  a program  needs  to  store 
several  different  kinds  of  data  in 
an  array,  it  must  all  be  stuffed  into 
the  A array,  and  the  poor  program- 
mer has  to  keep  track  of  it. 

The  most  likely  uses  for  the 
Level  I BASIC  interpreter  are  in 
teaching  computer  concepts  and 
programming,  and  in  computer 
games  of  relatively  limited  scope. 

Level  II  BASIC 

For  about  $100  additional 
charge,  the  TRS-80  owner  can  buy 
the  Level  II  BASIC  language 
interpreter,  which  has  the 
capability  to  do  much  more  than 
the  Level  I system.  Level  II 
BASIC  was  developed  for  Radio 
Shack  by  Microsoft.  Microsoft  has 
written  BASIC  interpreters  for 
many  other  microcomputer  manu- 
facturers, including  Commodore 


(PET),  Apple  Computer  Co,  Ohio 
Scientific,  Cromemco,  and  Rock- 
well. All  these  different  BASICs 
are  relatively  compatible,  except 
for  certain  machine-specific  fea- 
tures. Microsoft  BASIC  was  in- 
spired by  BASIC-Plus,  as  used  by 
Digital  Equipment  Corp  on  its 
PDP-11  minicomputers. 

A complete  description  of  the 
features  of  Level  II  BASIC  is  not 
possible  here,  but  some  of  the 
major  ones  are  as  follows:  a 
relatively  versatile  editing  system, 
to  allow  easy  modification  of  a 
program;  a facility  for  multiple  ar- 
rays; statements  and  functions  to 
manipulate  nonnumeric  character 
data;  statements  to  use  peripheral 
devices;  mathematical  functions; 
double  precision  arithmetic;  and 
powerful  abilities  for  the  advanced 
programmer.  Suffice  it  to  say  that 
users  who  wish  to  do  any  kind  of 
serious  work  with  the  TRS-80  will 
want  the  Level  II  BASIC. 

About  a year  ago  there  were 
long  delays  in  delivery  of  Level  II 
machines.  The  situation  has  im- 
proved greatly  since  then;  some 
Radio  Shack  stores  now  have 
Level  II  machines  in  stock.  Radio 
Shack  will  upgrade  a TRS-80  from 
Level  I to  Level  II  by  replacing  the 
read  only  memory  integrated  cir- 
cuits. Installation  is  included  in  the 
price  of  the  new  integrated  circuits. 

Not  long  ago  I was  able  to  watch 
a Radio  Shack  employee  install  a 
Level  II  kit  in  a TRS-80.  He  re- 
moved the  integrated  circuits  con- 
taining the  Level  I interpreter  and 
plugged  a connector  attached  to  a 
ribbon  cable  into  the  just  vacated 
socket.  At  the  other  end  of  the  rib- 
bon cable  was  a small  printed  circuit 
board  with  four  integrated  circuits 
on  it.  He  attached  the  small  new 
board  to  the  etched  side  of  the  main 
processor  circuit  board,  and  then  at- 
tached the  ends  of  each  of  four 
small  wires  leading  from  the  small 
board  to  selected  points  on  the  main 
board. 

He  proceeded  to  change  several 
jumper  connections  which  inform 
the  main  processor  exactly  what  to 
do  to  start  the  BASIC  system.  He 


Summer  1979  ® onComputing  Inc 


41 


used  a sharp  tool  to  cut  several 
connections  on  the  main  printed 
board,  and,  lastly,  changed  a 
capacitor  on  the  main  board.  The 
necessity  of  making  all  these 
changes  seems  to  indicate  that 
Level  II  BASIC  was  an  after- 
thought. It  is  fortunate  that  the 
designers  of  the  TRS-80  eventually 
thought  of  developing  Level  II 
BASIC.  It  is  extremely  difficult  to 
do  anything  practical  without  the 
more  advanced  interpreter.  Photos 
2 and  3 point  out  the  location  of 
the  Level  II  additions. 

Memory  Sizes 

Two  amounts  of  programmable 
memory  are  available:  4 K and  16 
K bytes.  In  the  computer  world, 
the  capital  letter  K means  ‘Times 
1024,”  and  a byte  is  the  amount  of 
memory  which  stores  one 


character.  The  BASIC  system  uses 
about  400  bytes  for  its  own  pur- 
poses, and  the  user  cannot  store 
any  program  text  or  data  in  them. 
[ The  programmable  memory  is  often 
called  RAM,  for  random  access 
memory.  This  is  a misnomer , since 
read  only  memory  is  also  random  ac- 
cess memory.  In  onComputing  we 
call  the  memory  in  which  you  can 
actually  store  programs  and  data  by 
the  generic  terms,  memory  or  pro- 
grammable memory  . . . . ed] 

Radio  Shack  originally  planned 
to  offer  a version  of  the  TRS-80 
which  had  8 K of  user  memory. 
There  was  a problem  with  quality 
control  on  the  8 K memory  cir- 
cuits; many  of  them  did  not  work. 
The  4 K and  16  K memories  did 
not  have  the  quality  problem,  so 
the  8 K version  was  scrapped 
shortly  after  the  TRS-80  was 
introduced. 


Many  other  companies  have  of- 
fered kits  to  upgrade  a 4 K ma- 
chine to  a 16  K machine  at  prices 
considerably  below  that  charged  by 
Radio  Shack.  For  various  reasons 
Radio  Shack  discourages  users 
from  installing  memory  devices 
from  other  sources.  One  caveat  for 
the  TRS-80  purchaser  is  that  Radio 
Shack  repair  centers  charge  more 
for  repairs  to  TRS-80s  that  have 
been  modified  or  upgraded  by 
someone  other  than  technicians  in 
Radio  Shack  repair  centers.  In  the 
past  several  months,  Radio  Shack 
has  been  installing  a numeric  key- 
pad along  with  the  16  K memory 
as  a bonus,  which  makes  authorized 
memory  expansion  more  attractive. 
This  numeric  keypad  is  available  on 
new  16  K units  as  standard  equip- 
ment. 

If  you  decide  to  have  a memory 
expansion  procedure  performed  at 


Photo  2:  The  component  side  of  the 
two  printed  circuit  boards  that  form 
the  central  part  of  the  TRS-80 
system.  The  keyboard  occupies  one 
board  which  is  connected  by  a short 
ribbon  cable  to  the  processor  board. 
Notable  features  of  the  processor 
board  are  as  follows:  (a)  Z-80 
microprocessor,  (b)  the  eight  pro- 
grammable memory  integrated  cir- 
cuits, (c)  read  only  memory  sockets, 
one  empty,  one  connected  to  ribbon 
cable  which  leads  to  the  Level  II  read 
only  memory  circuit  board  on  the 
reverse  side  of  the  main  processor 
board. 


the  Radio  Shack  repair  center,  you 
might  want  to  ask  to  have  the  old 
4 K memory  circuits  returned  to 
you.  There  should  be  no  extra 
charge,  and  in  most  cases  you  can 
get  the  old  memories  back. 

Expanding  the  System 

The  design  of  the  TRS-80  sys- 
tem is  modular.  The  key  module 
for  adding  capability  is  the  TRS-80 
expansion  interface.  This  is  a long 
box  which  fits  under  the  video 
monitor  and  acts  as  a base  for  it.  It 
contains  its  own  power  supply,  and 
can  house  the  power  supply  for  the 
keyboard  and  processor  unit. 

The  expansion  interface  module 
allows  you  to  expand  the  memory 
beyond  the  16  K capacity  of  the 
keyboard  unit.  Applications  requir- 
ing large  programs  can  benefit 
from  the  expansion  box’s  capacity 


of  32  K bytes  of  programmable 
memory.  With  the  keyboard  and 
processor  unit  housing  16  K,  this 
makes  almost  48  K available  for 
program  and  data  storage.  Note 
that  the  large  memory  is  optional. 

The  expansion  box  contains  the 
electronic  circuits  needed  to  hook 
up  floppy  disk  drives,  printers,  and 
dual  cassette  recorders.  These  cir- 
cuits are  called  the  device  con- 
trollers. 

The  expansion  interface  may 
also  contain  an  optional  RS-232C 
serial  input  and  output  (I/O)  port. 
This  RS-232C  port  is  a standard 
interface  which  may  be  used  to 
connect  a multitude  of  peripheral 
devices  from  various  manufac- 
turers. Note  that  a device  may  be 
connected , but  it  is  possible  that  a 
special  program  must  be  written  to 
use  the  device. 

The  expansion  interface  also 


contains  a real  time  clock.  This 
provides  your  programs  with  the 
ability  to  keep  track  of  the  time  of 
day.  To  make  the  clock  function, 
however,  you  must  have  either  the 
disk  operating  system  or  a special 
subroutine  written  in  machine  lan- 
guage. 

Printers 

Radio  Shack  markets  three 
printers  for  connection  to  the 
TRS-80  system.  Two  of  these  it 
calls  line  printers,  the  other  is 
called  a “quick”  printer.  All  three 
are  made  for  Radio  Shack  by  the 
Centronics  Data  Computer  Corp,  a 
firm  which  has  manufactured 
printers  for  many  years. 

Computer  professionals  are  hesi- 
tant to  agree  with  the  appellation 
“line  printer”  as  used  for  these 
products.  The  term  is  usually  re- 
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Photo  3:  Reverse  (or  etched)  side  of 
the  two  main  printed  circuit  boards . 
The  indicated  section  is  the  small 
Level  II  read  only  memory  board . It 
is  attached  to  the  main  processor 
board  with  adhesive  tape.%  Note  the 
four  small  wires  extending  to  the 
processor  address  circuitry . 
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Floppy  disks  provide 
relatively  inexpensive,  fast 
reliable  mass  storage  with 
much  greater  capacity. 


served  for  large,  expensive  ma- 
chines which  print  an  entire  line  of 
characters  in  a single  operation. 
The  proper  term  for  these  units  is 
“high  speed  serial  character  print- 
er,” but  that  name  is  somewhat 
unwieldy. 

The  two  Radio  Shack  line  print- 
ers are  essentially  similar.  They 
differ  in  the  paper  feed  system. 
One  model  uses  a friction  feed  sys- 
tem with  a roll  of  paper;  the  other 
uses  a tractor  feed  drive  and  folded 
paper.  Roll  paper  is  less  expensive, 
but  the  tractor  feed  system  gives 
better  quality  results.  If  you  wish 
to  print  on  special  forms  using  car- 
bon paper  for  multiple  copies, 
forms  registration  must  be  precise, 
and  the  tractor  feed  printer  is  a 
necessity. 

The  quick  printer  prints 
electrostatically  on  special  paper 
with  an  aluminum  surface,  where- 
as the  line  printers  use  impact 
printing.  The  quick  printer,  there- 
fore, is  useful  chiefly  for  jobs 
requiring  small,  single-copy  print- 
out. Some  people  may  find  the 
metallic  paper  hard  to  read. 
Surprisingly,  the  output  from  the 
quick  printer  reproduces  very  well 
on  office  photocopiers.  The  quick 
printer  has  the  ability  to  print 
lower  case  letters,  but  the  line 
printers  are  capable  only  of  upper 
case. 

All  three  printers  have  the 
following  requirements.  The  com- 
puter system  must  have  Level  11 
BASIC,  the  expansion  interface, 
and  a multi-pin  connection  cable. 
Some  purchasers  may  balk  at  pay- 
ing more  money  for  the  cable  after 
they  have  already  bought  the  print- 
er. Unfortunately^  this  is  one  com- 
mon practice  in  the  marketing  of 
large  computers  that  small  com- 


puter firms  have  copied. 

Radio  Shack  used  to  sell  a 
“screen  printer”  which  could 
function  with  Level  I BASIC  and 
which  did  not  require  the  expan- 
sion interface,  but  it  has  been  dis- 
continued. You  might  still  find 
some  of  these  units  in  a few  scat- 
tered stores,  but  don’t  count  on  it. 

Data  Storage:  Cassette  Recorders 

The  simple  TRS-80  system  uses 
a standard  audio  cassette  recorder 
for  storing  programs  and  data.  This 
is  a low  cost  method.  It  is  ideal  for 
applications  where  expense  must 
be  kept  low  and  where  speed  of 
operation  is  not  important. 

The  cassette  recorder  is  auto- 
matically activated  for  the  play  and 
record  functions  by  a relay  inside 
the  keyboard  and  processor  unit. 
Unfortunately,  this  relay  has 
proven  to  be  a source  of  trouble.  It 
sometimes  sticks.  Most  authorities 
speculate  that  arcing  at  the  con- 
tacts is  the  cause.  Some  users  have 
devised  circuits  to  reduce  the  cur- 
rent that  flows  through  the  relay, 
but  it  is  annoying  to  have  to  worry 
about  it  at  all.  Certain  specific 
models  of  cassette  recorders  aggra- 
vate the  problem.  Incidentally,  the 
buzzing  noise  you  hear  when  you 
turn  on  a Level  II  equipped  TRS- 
80  is  the  relay  going  crazy  during 
the  system  initialization  procedure. 

Level  II  BASIC  allows  you  to 
give  single  letter  names  to  pro- 
grams stored  on  a cassette  tape. 
The  computer  can  then  search  for 
a specific  program  along  the  tape. 
The  search  time,  however,  can  be 
tediously  long.  I prefer  to  make 
voice  announcements  on  the  tape 
at  the  point  just  before  the  record- 
ing of  the  program  starts.  You  may 
search  for  a program  by  ear  using 
the  high  speed  cue  and  review 
function  of  the  recorder,  if  you 
have  the  Radio  Shack  Model  CTR- 
41  (which  is  standard  with  the 
TRS-80).  It  is  also  possible  to  give 
more  information  about  the  pro- 
gram in  a vocal  announcement. 
The  search  procedure  may  be 
aided  by  constructing  an  external 


switch  and  speaker  circuit.  I have 
found  that  it  is  not  difficult  to  tell 
the  difference  between  a human 
voice  and  computer  data  on  the 
tape,  even  at  high  tape  speed. 

With  the  expansion  interface, 
you  can  use  two  cassette  recorders. 
This  makes  it  possible  to  update 
files  stored  on  cassette.  There  is  a 
bug  in  the  dual  cassette  arrange- 
ment, however.  An  error  in  the 
Level  II  read  only  memory  pre- 
vents the  cassette  verification  pro- 
cedure from  working  with  the 
second  cassette  recorder.  This  is 
the  procedure  invoked  by  the 
CLOAD?  command. 

The  speed  of  cassette  storage  is 
slow.  Level  I uses  a data  rate  of 
about  250  bps  (bits  per  second). 
Level  II  improves  this  by  a factor 
of  two  with  its  data  rate  of  500  bps. 
The  amount  of  data  (when  I say 
“data”  I am  including  programs, 
too)  which  may  be  stored  on  a sin- 
gle cassette  varies  according  to  the 
length  of  the  cassette.  You  should 
use  only  high  quality  tape.  Cheap 
tape  has  dropouts,  which  are  areas 
where  oxide  has  departed  from  the 
plastic  base.  Dropouts  cause  loss  of 
data,  and  loss  of  data  causes  loss  of 
time  and  frustration. 

Data  Storage:  Floppy  Disks 

Floppy  disks  provide  relatively 
inexpensive,  fast,  reliable  mass 
storage  with  much  greater  capacity. 
Floppy  disk  storage  is  recom- 
mended over  cassette  storage  for 
most  serious  applications  of  the 
TRS-80  (or  any  computer,  for  that 
matter) . 

The  TRS-80  Mini-Disk  system 
uses  5 inch  diameter  diskettes. 
One  to  four  disk  drives  may  be 
attached  to  the  TRS-80  through 
the  expansion  interface.  It  is  also 
necessary  to  have  Level  II  BASIC. 
Each  floppy  disk  can  hold  85,760 
bytes  of  information. 

It  is  necessary  to  have  a set  of 
programs  telling  the  computer  how 
to  use  the  disk.  This  set  of  pro- 
grams is  called  the  disk  operating 
system  (commonly  abbreviated  as 
DOS  in  computer  literature).  With 
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the  purchase  of  the  first  disk  drive, 
you  receive  a system  disk  contain- 
ing TRSDOS,  the  disk  operating 
system  for  the  TRS-80.  This  and 
the  new  version  of  the  BASIC 
interpreter,  Disk  BASIC,  occupy 
some  30,000  bytes  of  storage  on 
the  system  disk.  It  therefore  has 
about  55,000  bytes  remaining  for 
user  storage.  The  second,  third, 
and  fourth  disk  drives  need  not 
contain  the  system  software,  and 
thus  have  their  entire  capacity 
available  for  program  and  data 
storage. 

One  key  to  the  speed  of  the  flop- 
py disk  (and  other  types  of  disks, 
as  well)  is  the  method  of  search- 
ing for  data.  When  we  use  a cas- 
sette and  want  the  computer  to 
find  a particular  program,  the  com- 
puter must  start  the  cassette  and 
read  every  program  that  comes  be- 
fore the  one  we  want.  This  type  of 
behavior  is  called  serial  access.  The 
floppy  disk,  on  the  other  hand,  is  a 
random  access  device.  It  can  skip 
over  tracks  to  place  the  read  head 


directly  onto  the  track  we  are 
interested  in  — the  track  which 
contains  the  desired  program.  It 
then  need  wait  only  a small  frac- 
tion of  a second  while  the  disk 
rotates  around  to  the  beginning  of 
the  program,  and  can  proceed  to 
transfer  the  program  into  the  com- 
puter’s programmable  memory. 

It  is  useful,  if  not  virtually 
necessary,  to  have  at  least  two 
drives  on  a given  system.  This 
makes  it  easy  to  copy  disks  and  to 
update  data  files.  It  is  possible  to 
get  along  with  only  a single  drive, 
however.  The  TRSDOS  disk 
operating  system  includes  a pro- 
gram which  can  be  used  to  copy 
disks  on  a single  drive  system,  al- 
beit with  a lot  of  manual  changing 
of  disks. 

There  are  independent  firms 
marketing  compatible  disk  drives 
for  the  TRS-80.  You  have  to  buy 
the  first  one  from  Radio  Shack  to 
get  TRSDOS,  but  the  other  drives 
may  be  used  for  the  second 
through  fourth  units.  Other  firms 


are  marketing  disk  drives  with 
different  characteristics,  such  as 
higher  speed  or  larger  capacity. 
However,  it  is  not  the  purpose  of 
this  article  to  discuss  them. 

Other  Peripheral  Approaches 

A few  firms  sell  devices  that  al- 
low the  connection  of  S-100  circuit 
boards  to  the  TRS-80.  This  is 
desirable  because  of  the  large 
number  of  products  on  the  market 
built  to  work  with  the  S-100  bus 
system. 

The  S-100  bus  is  a format  for 
connecting  computer  circuits  to- 
gether. It  was  originally  called  the 
Altair  bus,  since  it  was  first  used  in 
the  MITS  Altair  8800  computer. 

Some  S-100  peripherals,  how- 
ever, won’t  work  with  the  TRS-80, 
even  using  one  of  the  adapting  de- 
vices. S-100  circuits  utilizing  direct 
memory  access  would  raise  havoc 
with  the  TRS-80’s  dynamic  memo- 
ry, and  therefore  cannot  be  used. 
This  excludes  from  use  some  of 
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CIRCLE  95  ON  INQUIRY  CARD 


There  are  hundreds,  if 
not  thousands,  of  busy 
programmers...  writing 
programs  for  the  TRS-80. 


the  more  interesting  S-100  periph- 
erals. 

System  Documentation 

Documentation  can  make  a sys- 
tem useful  or  useless.  The  instruc- 
tions and  other  material  furnished 
with  the  TRS-80  are,  if  not  per- 
fect, at  least  satisfactory  explana- 
tions of  how  to  get  the  computer 
to  do  what  you  want. 

The  Users  Manual  for  Level  I 
TRS-80  is  a good  introduction  to 
programming  in  the  BASIC  lan- 
guage for  those  who  are  new  to 
computers.  It  contains  step-by-step 
lessons  to  help  the  user  sort  out 
the  secrets  of  programming.  Its 
humorous  style  makes  it  enjoyable 
to  read.  It  has  even  been  recom- 
mended by  some  as  a text  on 
BASIC  for  all  computers,  although 
there  are  certain  sections  which 
only  apply  to  the  TRS-80. 

The  Level  II  BASIC  Reference 
Manual  is  written  on  a somewhat 
more  advanced  plane.  It  assumes 
that  you  have  learned  everything 
in  the  Level  I manual,  or  are  an 
experienced  computer  user.  Un- 
fortunately, it  contains  a few  slight 
errors,  and  some  omissions,  one  of 
which  caused  me  some  trouble.  (It 
doesn’t  tell  you  that  the  CLEAR 
statement  disables  a preceding 
DIM  statement.)  The  reference 
manual  for  Disk  BASIC  details  the 
intricacies  of  working  with  the 
floppy  disk  using  the  extensions  to 
BASIC  provided  in  TRSDOS. 

A book  not  included  in  the  pur- 
chase price  of  the  system,  but  one 
in  which  many  people  will  be 
interested,  is  the  TRS-80  Micro- 
computer Technical  Reference  Hand- 
book. It  is  written  “for  the  techni- 


cal person,  by  a technical  person.” 
It  contains  a thorough  explanation 
of  how  the  circuitry  of  the  comput- 
er functions.  Intrepid  TRS-80  own- 
ers who  wish  to  modify  their  ma- 
chines or  connect  them  to  myriad 
unusual  peripheral  devices  will 
find  this  volume  invaluable. 

Software:  Programs  and  Such 

Radio  Shack  has,  at  this  writing, 
some  dozens  of  programs  and 
packages  of  programs  available  off- 
the-shelf.  These  include  simple 
game  programs,  statistical  proce- 
dures, business  application  soft- 
ware, and  some  supplementary 
system  software  (such  as  the  edi- 
tor/assembler)  . 

The  most  interesting  software, 
though,  is  usually  available  from 
outside  software  distributors. 
There  are  hundreds,  if  not  thou- 
sands, of  busy  programmers  across 
the  world  writing  programs  for  the 
TRS-80.  Many  small  consulting 
firms  are  springing  up  to  meet  the 
demand  for  programmers  in 
applications  work  for  the  TRS-80 
and  other  microcomputers. 

Microsoft  has  announced  the 
availability  of  a FORTRAN  system 
for  the  TRS-80.  (That  should  be 
popular  among  scientists  and 
engineers.)  By  the  time  you  read 
this.  Radio  Shack  may  have  an- 
nounced the  availability  of  the 
popular  CP/M  operating  system  by 
Digital  Research  for  the  TRS-80. 

System  Capability 

The  TRS-80  system  uses  the 
Zilog  Z-80  microprocessor  circuit. 
The  programmable  memory  is  of 
the  dynamic,  rather  than  of  the 
static  type.  The  keyboard  and  the 
video  display  are  implemented  as 
memory-mapped  I/O  (input  and 
output)  devices.  These  charac- 
teristics were  designed  to  take 
advantage  of  the  power  of  the  Z-80 
processor.  This  particular  proces- 
sor was  designed  to  be  an  en- 
hanced version  of  the  8080  proces- 
sor, and,  with  one  minor  excep- 
tion, it  executes  all  8080  programs 


the  same  way  that  the  8080 
executes  them. 

The  video  display  shows  16  lines 
of  64  characters  each.  Under  pro- 
gram control  the  format  may  be 
changed  to  lines  of  32  characters. 
Graphics  and  text  may  be  mixed  on 
the  screen.  The  graphic  resolution  is 
somewhat  coarse,  with  a 48  by  128 
cell  matrix.  Color  graphics  are  not 
available. 

The  system  recognizes  and  can 
produce  only  upper  case  letters. 
The  explanation  for  this  is  that  a 
choice  had  to  be  made  between 
having  lower  case  letters  or 
graphics,  and  graphics  was  chosen. 
Several  experimenters  have  dis- 
covered ways  to  add  lower  case 
capability  to  the  TRS-80,  and  some 
firms  are  offering  conversion  kits 
for  sale  for  as  low  as  $20.  Surely  it 
would  not  have  been  that  much 
trouble  to  build  it  in  at  the  factory. 
Of  course,  lower  case  is  essential 
to  anyone  wishing  to  do  word  pro- 
cessing. As  it  stands,  however,  it  is 
necessary  to  break  the  seals  and 
void  the  warranty  to  have  lower 
case  installed. 

The  bandwidth  required  by  the 
64  character  line  display  is  rather 
large,  at  about  5 MHz.  Therefore, 
it  is  preferable  to  use  a good 
quality  video  monitor,  such  as  the 
Radio  Shack  unit,  with  the  com- 
puter, rather  than  to  try  saving 
money  by  using  a radio  frequency 
(RF)  converter  and  connecting  it 
to  your  television  set. 

You,  the  Computer  User 

The  decision  to  purchase  a com- 
puter is  not  to  be  taken  lightly.  A 
well-equipped  system  can  cost  as 
much  as  an  automobile.  And,  like 
the  automobile  purchaser,  you 
must  examine  your  needs  care- 
fully. 

The  TRS-80  holds  a strong  posi- 
tion in  the  microcomputer  market. 
Much  software  has  been  and  is 
being  developed  for  it.  It  has  draw- 
backs, but  it  is  still  an  amazing 
product  of  technology,  capable  of 
applications  that  no  one  has  yet 
thought  of." 
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/ TRS-80  / APPLE:  Personal  Software  brings  you  the  finest! 


NEW ! THE  ELECTRIC  PAINTBRUSH  by  Ken  Anderson  for  4K 

Level  I and  II  TRS-80s:  Create  the  most  dazzling  graphics  displays 
you  have  ever  seen  with  a minimum  of  effort.  The  Electric 
Paintbrush  is  actually  a simple  ‘language’  in  which  you  can  write 
‘programs’  directing  your  paintbrush  around  the  screen— drawing 
lines,  turning  corners,  changing  white  to  black,  etc.  Once  defined, 
these  programs  may  be  called  by  other  programs  or  repetitively 
executed,  each  time  varying  the  parameters  of  brush  movement. 


The  machine  language  interpreter  executes  your  programs  almost 
instantaneously,  allowing  you  to  create  real-time,  animated 
graphics  displays.  The  screen  photos  above  are  actually 
‘snapshots’  of  the  action  of  a single  one-line  program  over  about 
thirty  seconds.  Mesmerize  your  friends  with  visual  effects  they’ve 
never  seen  on  a TV  screen!  There’s  no  limit  to  the  variety  of  exciting 
and  artistic  graphics  displays  you  can  create  with  The  Electric 
Paintbrush . And  it’s  available  now  for  only $14.95 


MICROCHESS  is  the  culmination  of  two  years  of  chessplaying 
program  development  by  Peter  Jennings,  author  of  the  famous  IK 
byte  chess  program  for  the  KIM-1 . MICROCHESS  2.0  for  8K  PETs 
and  16K  APPLEs,  in  6502  machine  language,  offers  8 levels  of  play 
to  suit  everyone  from  the  beginner  learning  chess  to  the  serious 
player.  It  examines  positions  as  many  as  6 moves  ahead,  and 
includes  a chess  clock  for  tournament  play.  MICROCHESS  1.5  for 

BRIDGE  CHALLENGER  by  George  Dulsman  for  8K  PETs,  Level  II 
16K  TRS-80s,  and  16K  APPLEs:  You  and  the  dummy  play  4 person 
Contract  Bridge  against  the  computer.  The  program  will  deal  hands 
at  random  or  according  to  your  criterion  for  high  card  points.  You 
can  review  tricks,  swap  sides  or  replay  hands  when  the  cards  are 
known.  No  longer  do  you  need  4 people  to  play! $14.95 
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4K  TRS-80s,  in  Z-80  machine  language,  offers  3 levels  of  play  (both 
Level  I and  Level  II  versions  are  included  and  can  be  loaded  on  any 
TRS-80  without  TBUG).  MICROCHESS  checks  every  move  for 
legality  and  displays  the  current  position  on  a graphic  chessboard. 
You  can  play  White  or  Black,  set  up  and  play  from  special  board 
positions,  or  even  watch  the  computer  play  against  itself!  Available 
now  at  a special  introductory  price  of  only $19.95 
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6502  ASSEMBLER  IN  BASIC 


STIMULATING 

SIMULATIONS 


TIME  TREK  by  Brad  Templeton  with  sound  effects  for  8K  PETs  is 
Personal  Software’s  answer  to  the  proliferation  of  Star  Trek  games. 
This  is  a realtime  action  battle  game  which  requires  fastthinking  as 
well  as  sharp  wits.  There  are  no  ‘turns’  in  Time  Trek:  your  scanners 
and  ship’s  status  report  are  constantly  updated  on  the  screen,  and 
you  can  enter  commands  as  fast  as  you  can  press  the  keys.  You  use 
your  shields,  phasers  and  photon  torpedoes  against  enemy 
Klingons  in  a game  where  you  can  move,  steer  and  fire  at  the  same 
time.  Star  Trek  aficionado  or  not,  you’ll  appreciate  the  excitement 
and  excellence  of  this  real  time  game $14.95 

WHERE  TO  GET  IT:  Look  for  the  Personal  Software ™ display  rack 
at  your  local  computer  store.  Over  275  dealers  now  carry  the 
Personal  Software ™ line— more  than  any  other  brand.  If  your  local 
dealer  doesn’t  already  carry  Personal  Software™  products , ask  him 
to  call  us  at  (617)  782-5932.  Or  you  can  order  direct  from  us  by 
check,  money  order  or  VISA/Master  Charge.  If  you  have  questions, 
please  call  us  first  at  (617)  783-0694.  If  you  know  what  you  want 
and  have  your  VISA/MC  card  ready,  you  can  use  any  telephone  to 

dial  toll  free  mm 

mmm  1-800-325-6400  WW 

24  hrs  In  Missouri  dial  1-800-342-6600  7 days 

Or  you  can  mail  your  order  to  the  address  below.  To  add  your  name 
to  our  mailing  list  for  free  literature  and  announcements  of  new 
products,  use  the  reader  service  card  at  the  back  of  this  magazine. 

Personal  Software™ 

P.O.  Box  136-B4,  Cambridge,  MA  02138 
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CIRCLE  85  ON  INQUIRY  CARD 


BOOK  REVIEW 


BASIC  and  the  Personal 
Computer 

by  Thomas  A Dwyer  and 
Margot  Critchfield 
Addison-  Wesley  Publishing  Co, 
Reading  MA,  1978 
438  pages,  paperback 
$12.95 


Reviewed  by 
Raymond  GA  Cote 


If  you  own  or  use  a personal 
computer,  chances  are  you  will  be 
using  the  BASIC  language. 
Thomas  Dwyer  and  Margot 
Critchfield  have  written  a book 
to  show  personal  computer  users 
how  to  make  BASIC  work  for 
them. 


BASIC  and  the  Personal  Com- 
puter starts  with  an  overview  of 
personal  computers  that  were 
available  in  1978,  when  the  book 
was  printed,  along  with  a quick 
look  at  what  a computer  consists 
of,  and  how  keyboards,  terminals, 
televisions,  and  memory  are  added 
to  the  basic  processor.  Packaged 
computer  systems,  which  can  be 
purchased  complete,  and  ready  for 
use,  are  also  described. 

After  explaining  what  a com- 
puter is  and  what  it  does,  the 
authors  perform  what  they  call  the 
“8  Hour  Wonder.'”  Chapter  2 ex- 
plains everything  you  need  to 
know  about  BASIC  in  eight  sec- 
tions, each  section  arranged  as  a 1 
hour  lesson.  The  text  is  accom- 
panied by  many  examples  and 
program  listings.  This  is  one  of  the 


Word  Processor  + Business  System 


AVAILABLE  LANGUAGES 

• BASIC  Compiler  (Included) 

• FORTRAN 

• Pascal 

• COBOL 

• And  Many  More! 


MicroDaSys  Makes  It  Easy. 


FEATURES 


• Full-Sized  Disk  Drive  (Standard) 

• Up  To  Four  Disk  Drives 

• 2-80®*  Micro-Processor 

• CP/M®**  Disk  Operating  System 

• Printer  Interface 

• Full  Word  Processing  Capability 

• Designed  for  Business  Use 


AVAILABLE  SOFTWARE  CALL  OR  WRITE  N0W! 


• Accounts  Receivable/Payable 

• Payroll 

• General  Ledger 

• Inventory 

• Mailing  List 

• Text  Processor 

• Plus  500  More! 


MicroDaSys 

POST  OFFICE  BOX  36051 
LOS  ANGELES,  CA  90036 

(213)  935-4555 
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strong  points  of  the  book.  With  it 
you  can  perform  all  the  exercises 
on  a computer  as  you  come  to 
them  in  text.  This  is  definitely  the 
easiest  way  to  learn  a language: 
working  with  it  immediately  and 
seeing  what  the  new  commands 
you  are  learning  actually  do. 

Both  direct  and  indirect  mode 
operation  are  covered.  In  direct 
mode,  the  computer  can  be  used 
like  a calculator,  performing  func- 
tions as  you  give  them  to  the  com- 
puter. Indirect  mode  is  also  known 
as  program  mode.  This  mode 
allows  you  to  have  a set  of  instruc- 
tions which  will  be  executed  at  a 
later  time  as  a program. 

Other  sections  cover  graphics 
applications.  Most  of  the  graphics 
described  in  this  book  can  be  per- 
formed on  any  alphanumeric  ter- 
minal. Graphic  exercises  range 
from  simple  sine  function  plotting 
to  simulating  a pin  ball  machine.  A 
very  interesting  function  is  the  one 
that  generates  continued  fractions. 

BASIC  and  the  Personal  Com- 
puter also  covers  topics  such  as 
word  processing,  computer  games, 
computer  art,  working  with  data 
bases,  and  performing  simulations 
of  physical  systems. 

The  final  chapter  deals  with 
extensions  to  computers:  light 
pens,  color  graphics,  and  music 
and  speech  synthesis. 

BASIC  and  the  Personal  Com- 
puter is  well  annotated  with  de- 
scriptive figures  and  listings.  Each 
chapter  ends  with  a series  of  exer- 
cises that  cover  the  topics  dis- 
cussed. The  reader  who  performs 
these  exercises  will  have  little 
difficulty  in  learning  BASIC. 
BASIC  and  the  Personal  Computer 
will  take  you  on  a step  by  step 
journey  through  the  world  of 
BASIC  and  leave  you  at  the  door- 
step of  imagination.* 


Ray  Cote  is  editor-in-chief  of 
BYTE  magazine. 
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Using  a computer  is  easy... 
for  onComputing  readers. 


Read  onComputing 

to  find  out  • . . 

• What  a micro- 
computer can  do 

• How  to  get  started 

• What’s  new  in 
personal 
computers 

• Where  to  buy 
your  computer 

• How  to  use  your 
computer 


The  editors  of  onComputing  realize 
that  much  of  the  material  written 
about  computers  is  not  at  all  suited 
to  the  person  who  just  wants  to 
use  a computer  as  a tool  for  busi- 
ness, education,  home  entertain- 
ment, laboratory  work,  or  other 
applications.  onComputing  is  dedi- 
cated to  helping  the  computer  user 
understand  the  capabilities  of  a 
microcomputer— in  non-technical 
language. 

onComputing  is  entertaining  and 
informative.  It  contains  practical 
articles  on  how  to  get  started,  in- 
cluding what  you’ll  need  for  your 
application  and  what  it  will  cost. 
It  features  book  reviews,  product 
reviews,  information  on  what’s 


new  in  personal  computers,  where 
to  buy  a personal  computer,  and— 
how  to  use  it. 

onComputing  is  a totally  new 
publication.  It  is  issued  quarterly 
and  contains  articles  from  some  of 
the  best  known  names  as  well  as 
from  competent  amateurs.  It  is 
edited  and  produced  under  the  guid- 
ance of  an  experienced  staff  of 
computer  experts.  The  articles  in 
onComputing  have  never  appeared 
in  any  other  publication.  They  are 
all  fresh,  informative,  and  valuable 
reading  for  anyone  interested  in 
using  a computer— for  fun  or  profit! 

onComputing 

GUIDE  TO  PERSONAL  * COMPUTING  ^ 

Start  your  subscription  today. 
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EVERY  THREE  MOUTHS 
onComputing  will  bring 
the  latest  develop-  • 
ments  in  the  field  of 
personal  computing: 
use,  applications,  books, 
selection— all  in  an 
easy-to-read  style. 
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Picking  the  right  personal  computer  can  be  a 
challenging  task,  especially  when  you  consider  the 
bewildering  array  of  single  board  computers,  ap- 
pliance style  all-in-one  computers,  floppy  disk 
systems,  and  other  devices  on  the  market  today.  The 
following  chart  is  designed  to  help  you  sort  out  the 
clutter  of  components,  and  pick  a better  computer. 


Getting  the  Most  Out  of  the  Table 

The  table  contains  a considerable  amount  of 
information.  The  abbreviations  used  are  explained 
in  the  accompanying  key.  To  allow  a better 
measure  for  comparison  in  each  category,  I have 
made  an  attempt  to  equalize  the  products.  This  was 
done  by  adding  options  in  some  cases  to  get  a par- 
ticular system  into  the  same  range  of  features  as 
the  general  computer  “population/1  For  example, 
programmable  memory  options  may  have  been 
added,  or  a video  output,  or  a terminal  (video  plus 
keyboard).  The  effect  of  these  additions  on  the 
cost  of  the  system  is  indicated  by  the  price  in  paren- 
theses which  follows  the  base  price,  I have  also  in- 
cluded a note  in  the  comments  column,  explaining 
what  has  been  added.  The  rules  I followed  for  these 
additions  are: 


by  Fred  Ruckdeschel 


Video  terminal  (includes  keyboard)  + $750 
Color  video  monitor  + $300 

Black  and  white  video  monitor  +$150 

Keyboard  +$100 


Fred  Ruckdeschel  is  principal  scientist  at  Xerox 
Corp  in  Webster  NY,  dealing  with  scientific  instru- 
mentation, experimental  physics  and  simulation. 


Prices  range  from  roughly  $150  for  the  most  basic 
single  board  computer  kit  to  $15,000  for  an  elaborate 
dual  floppy  disk  computer  with  a printer,  video  ter- 
minal, and  other  amenities.  The  designation  (k) 
following  the  price  stands  for  kit. 

In  many  cases  there  is  no  entry  in  a particular 
position.  This  is  often  the  case  in  the  “read  only 
memory11  column,  which  indicates  the  amount  of 
read  only  memory  supplied.  In  most  cases  such 
memory  exists,  since  the  literature  indicated  a read 
only  memory  monitor,  but  the  size  was  not  given. 
Thus  a blank  does  not  necessarily  stand  for  a missing 
feature,  but  rather  a lack  of  information. 

The  “software11  column  indicates  the  software 
supplied  or  available.  A word  of  caution  is  in  order. 
Some  effort  has  been  made  to  be  specific,  but 
there  is  quite  a variety  of  software.  For  example, 
the  term  BASIC  does  not  stand  for  a unique 
language,  but  rather  a type;  the  same  applies  to  the 
term  monitor.  In  the  past  year  CP/M  (a  floppy 
disk  operating  system)  has  become  available  for 
many  computer  systems.  Although  not  indicated 
on  the  tables,  the  availability  of  CP/M  opens  the 
door  to  other  software,  such  as  BASIC,  FORTRAN 
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and  COBOL  (if  the  system  uses  the  right 
microprocessor). 

The  column  entitled  “terminal  I/O”  (meaning 
terminal  input/output)  indicates  the  terminal 
capability  supplied  with  the  system.  In  some  cases  a 
complete  video  terminal  is  provided;  in  others  only 
a serial  I/O  port.  An  I/O  (input/output)  port  is  a 
physical  location  on  a computer  where  information 
can  be  entered  in  or  transmitted  out.  A parallel  I/O 
port  can  transmit  large  amounts  of  data 
simultaneously,  compared  to  a serial  I/O  port. 

Designations  such  as  “80  by  24  characters”  indi- 
cate the  number  of  columns  and  rows,  respec- 
tively, of  characters  that  can  be  displayed  on  the 
video  display. 

Since  the  option  for  high  speed  printing  or  data 
transmission  is  often  of  interest,  the  availability  of 
a parallel  I/O  port  is  indicated.  However,  it  should 
be  noted  that  the  existence  of  the  port  is  not  suffi- 
cient in  itself  for  a printer  output;  software  driver 
programs  are  also  required. 

Types  of  Computers 

Which  personal  computer  is  right  for  you?  This 
question  is  discussed  in  “Getting  Started  in  Com- 
puting,” by  Elizabeth  Hughes,  elsewhere  in  this 
issue,  but  a few  words  may  be  in  order  here. 

Buying  a single  board  computer  is  the  least 
expensive  way  to  get  started,  but  some  may  require 
that  you  perform  some  soldering  to  attach  power 
supplies,  etc.  Some  may  be  lacking  a case.  Another 
consideration  is  that  most  single  board  computers 
are  sold  with  limited  amounts  of  memory  (at  the 
low  end  of  the  price  range). 

There  are  two  general  types  of  single  board  com- 
puters; those  with  onboard  keypads  (or  keyboards) 
and  LED  displays,  and  those  without.  As  with  any 
attempt  at  classification,  there  are  products  falling 
between  the  two  types  and  outside  them.  For  exam- 
ple, the  Model  One  Home  Computer  by  Interact 
Electronics  contains  a keyboard,  but  requires  a 
video  monitor  for  display.  As  an  example  of  a 
single  board  computer  which  is  outside  the  two 
general  groups,  consider  the  AIM  65  by  Rockwell. 
It  not  only  contains  a keyboard  and  20  digit  display, 
but  also  sports  a printer.  In  fact,  if  it  were  not  for 
its  unencased  single  board  configuration,  it  might 
better  be  classified  as  a cassette  based  microcom- 
puter. 

If  you  have  no  other  computer  equipment,  a 
single  board  microcomputer  containing  a keypad 
and  LED  display  can  be  purchased  for  under  $200 
(add  perhaps  $25  for  a power  supply).  Given  this 
background,  the  Digi-Key  Nibbler  (for  instance) 
would  not  be  a good  choice,  since  it  requires  a 
complete  terminal  for  operation.  However,  if  a 


keyboard  terminal  is  available  (such  as  a Teletype), 
the  Nibbler  can  be  an  excellent  choice  because  of 
its  low  price  and  BASIC  in  programmable  memory. 
Thus  the  variety  in  the  market  offers  the  oppor- 
tunity to  obtain  a single  board  microcomputer  to  fit 
almost  any  need  and  situation. 

Although  most  entries  in  the  table  contain  provi- 
sions for  mass  storage  in  the  form  of  a tape  recorder 
interface  or  disk  drive,  some  do  not.  The  absence  of 
such  a capability  severely  limits  the  use  of  the  device 
— this  should  be  carefully  considered. 

Going  beyond  the  single  board  units  we  find  a 
broad  set  of  categories  including  the  “mainframe” 
system,  the  “appliance”  style  all-in-one  computer, 
large  (and  expensive)  business  and  technically- 
oriented  systems,  and  numerous  “in  between” 
systems  equipped  with  one  or  more  floppy  disk 
drives  or  cassette  units  for  mass  storage.  The 
mainframe  systems  usually  have  “mother  boards” 
which  are  large  printed  circuit  boards  into  which 
other  boards  can  be  plugged  to  expand  the 
capabilities  of  the  system.  Such  expansion  can  take 
the  form  of  additional  memory,  cassette  and  floppy 
disk  interfaces,  printer  interfaces,  voice  syn- 
thesizers and  recognizers,  and  so  on. 

The  appliance  (or  all-in-one)  computers,  repre- 
sented by  the  PET,  Radio  Shack,  Apple  II,  and 
Atari  units  (among  others),  are  sold  as  integrated 
packages  that  can  be  plugged  in  and  run  as  ready- 
to-go  “appliances.” 

Some  very  large  sophisticated  systems  have  been 
included  mainly  for  comparison  purposes.  These 
units  offer  capabilities  approaching,  and  sometimes 
surpassing,  those  of  the  larger  minicomputers. 

Many  of  the  computers  come  with  one  or  more 
floppy  disk  drives.  The  latter  are  available  in  two 
sizes:  5 inch  and  8 inch.  You  can  add  floppy  disks 
to  your  system  initially  or  later  on;  the  added 
capability  is  well  worth  it  if  you  plan  to  do  a signifi- 
cant amount  of  work  with  your  system. 

Caveats  and  Conclusions 

Every  attempt  has  been  made  to  make  the  table 
as  accurate  and  complete  as  possible,  although 
there  are  few  constants  in  this  quickly  changing 
field.  Prices  were  accurate  at  the  time  of  writing, 
but  may  have  changed  since  then.  Some  of  the 
computers  listed  may  no  longer  be  available,  or 
may  be  available  in  a different  form;  and  of  course 
new  models  come  out  every  month.  The  best  way 
to  be  sure  is  to  visit  your  local  computer  store.  If 
this  is  impractical,  write  to  the  manufacturers  for 
the  latest  catalogs  and  price  sheets. 

Knowing  what  is  available  in  the  market  will  put 
you  in  a much  better  position  to  pick  the  right  per- 
sonal computer.  Happy  hunting! 
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A Personal  Computer  Directory 


Manufacturer 

and 

Model 

Program- 

mable 

Memory 

Read 

Only 

Memory 

Software 

Terminal 

I/O 

Mass 

Storage 

Other 

I/O 

Price 

Comments 

ACFA-8 

16  K 

Monitor.  8 K 
BASIC 

Color  RF  video 
signal,  keyboard 

Cassette.  Kansas 

City  standard 

RS-232C, 

TTY 

$695 
$595  (k) 
($895) 

Uses  Motorola  6808  processor. 
(Price)  includes  color  video  display. 

Allied  Computers 
MCT-1 

Keypad.  LED 
display 

$720 

System  design  from  India. 

Altos  Computer  Systems 

ACS  8000  32  K 

1 K 

8 inch  IBM  compat- 
ible floppies,  single 
sided,  single  density 

RS-232C. 

PIO 

$3840 

CP/M  disk  operating  system  and 
DMA  (direct  memory  access)  avail- 
able. (Price)  includes  video  terminal 
(with  keyboard). 

Andromeda 

Systems 

20  K 

Monitor. 
BASIC. 
FORTRAN. 
FOCAL,  all 
available 

ADM-3a  terminal 
(video  and  key- 
board) 

Dual  8 inch  floppies 

SIO 

$8317 

16  bit  LSI-1 1 system.  Uses  DEC 
LSI-1 1 bus.  Parallel  I/O  available. 

APF  Electronics 
Pecos  1 

16  K 

24  K 

PeCos 

(modified 

BASIC) 

9 inch  video.  1 6 
by  40  charac- 
ters, 60  keys 

Dual  cassette  decks. 
800  hits  per  second 

$1695 

Uses  Radio  Shack  interface. 

Apple  Computer  Co 
Apple  II 

4 K 

8 K 

Monitor.  6 K 
BASIC  in 
read  only 
memory 

Color  RF  video 
signal.  40  by  24 
characters,  key- 
board 

Cassette,  1500  bits 
per  second 

Speaker. 

paddles 

$970 

($1270) 

Has  case  and  integer  BASIC.  Uses 
Apple  bus.  (Price)  includes  color 
television.  Parallel  I/O  available. 
High  resolution  graphics  capability. 
Wide  variety  of  software  available. 

Apple  II 
(upgraded) 

16  K 

8 K 

Monitor.  6 K 
BASIC  in 
read  only 
memory 

Color  RF  video 
signal.  40  by  24 
characters,  key- 
board 

5 inch  floppy, 
cassette  1 500  bits 
per  second 

Speaker. 

paddles 

$1690 

($1990) 

Same  as  above.  Floating  point 
BASIC  available. 

Apple  II  with 
options 

48  K 

8 K plus 
FWC  (see 
comments) 

Monitor, 

Extended 

BASIC 

Same  as  above 

Dual  5 inch  floppies, 
cassette.  1500  bits 
per  second 

SIO,  PIO, 
speaker, 
paddles 

$3070 

($3370) 

Same  as  above.  FWC  (firmware 
card)  has  floating  point  BASIC. 
UCSD  Pascal  available. 

Bi-phase:  a cassette  tape  recording 
mode. 

Bus:  a set  of  parallel  wires  used  to  transmit 
data  and  information  between  parts  of 
the  computer. 

Cassette:  unit  includes  a cassette  tape 
recording  interface  (does  not  include 
cassette  deck). 

CUTS:  Processor  Technology  tape  record- 
ing mode. 

Erasable  read  only  memory:  a read  only 
memory  that  can  be  programmed  by  the 
user,  and  can  also  be  erased  by  means 
of  concentrated  ultraviolet  light.  Eras- 
able read  only  memory  size  is  expressed 
in  bytes.  Often  abbreviated  EROM. 

I/O:  single  bit  of  bidirectional  data  input 
and  output. 

(k):  indicates  kit  price  (unassembled). 

K:  short  for  1024  (or  210).  For  example,  3 K 
bytes  of  memory  is  the  same  as  3072 
bytes  of  memory. 

Keyboard:  full  function  keyboard  (uses 
ASCII  standard  character  code). 


Notations  Used  in  the  Directory 

Keypad:  limited  function  keypad  on 
printed  circuit  board  or  on  front  panel. 

LED  display:  light  emitting  diode  display. 

Monitor:  program  or  collection  of 
programs  interpreting  the  basic  set  of 
commands  required  to  use  a system. 

PIO:  8 bit  wide  parallel  input/output. 

(Price):  refers  to  altered  price  in 
parentheses.  Reflects  the  addition  of 
some  needed  hardware  or  software  to 
"normalize"  the  system  so  it  can  be 
realistically  compared  with  other  sys- 
tems. 

Programmable  memory:  memory  with 
changeable  content,  as  opposed  to 
read  only  memory  (the  content  of  which 
is  fixed  during  manufacture).  Program- 
mable memory  is  where  most  programs 
and  data  are  stored.  Programmable 
memory  size  Is  expressed  in  bytes. 

Read  only  memory:  computer  memory 
which  is  permanently  programmed  with 
one  group  of  frequently  used  instruc- 
tions. Read  only  memory  does  not  lose 


its  program  when  the  power  is  turned 
off,  and  the  program  cannot  be  changed 
by  the  user.  In  many  personal  com- 
puters, the  BASIC  language  interpreter 
and  operating  system  are  contained  in 
read  only  memory.  The  term  is  some- 
times abbreviated  as  ROM.  Read  only 
memory  is  expressed  in  bytes. 

RF:  high  frequency  video  display  signal 
provided  with  the  unit,  but  not  the  video 
display  itself. 

RS-232C:  a popular  standard  serial  inter- 
face which  may  be  used  to  connect  pe- 
ripheral devices,  such  as  video  displays, 
modems,  printers,  etc. 

SIO:  serial  input/output. 

Tarbell  a tape  recording  mode. 

TTY:  20  mA  current  loop  serial  interface  for 
connection  to  a Teletype. 

Video  output:  used  in  the  comments  col- 
umn to  indicate  the  addition  of  a video 
monitor  to  the  system.  A video  monitor 
is  a television  set  modified  for  use  with 
a computer. 
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Manufacturer 

and 

Model 

Atari 

Model  400 

Program- 

mable 

Memory 

8 K 

Read 

Only 

Memory 

8 K 

Software 

BASIC 

Terminal 

I/O 

Color  RF  video 
signal,  graphics. 
320  by  1 92  lines 
of  resolution, 
keyboard,  57 
keys 

Mass 

Storage 

Cassette.  300  and 
600  bits  per  second 

Other 

I/O 

SIO  game 
paddles 

Price 

$500 

($800) 

Comments 

i 

Flat  touch-sensitive  keyboard.  Color 
graphics  has  eight  levels  of 
brightness.  Atari  BASIC  is 
mostly  compatible  with  Microsoft 
BASIC.  Slot  for  read  only  memory 
program  cartridge.  Memory  is  not 
expandable.  (Price)  includes  color 
television.  Available  late  1979. 

Model  800 

8 K 

8 K 

BASIC 

Color  RF  video 
signal,  keyboard, 
57  keys 

Cassette  deck 

SIO,  game 
paddles 

$1000 

($1300) 

Same  as  above,  with  two  cartridge 
slots;  memory  is  expandable.  Con- 
ventional keyboard.  Available  late 

1 979.  (Price)  includes  color 
television. 

Bytemaster 

Master- 1 

19  K 

Monitor 

9 inch  video  dis- 
play. 64  by  1 6 
characters,  key- 
board 

Cassette  1100  bits 
per  second 

$2495 

Four  parallel  I/O  ports  available. 

Master-4 

34  K 

Monitor 

Same  as  above 

5 inch  floppy 

$3245 

Same  as  above. 

Central  Data 
Computer 
System  Board 

768 

1 K 

Monitor, 

including 

assembler, 

BASIC 

available 

RF  video  sig- 
nal, 80  by  16 
characters 

Cassette,  Kansas 

City  standard.  300 
bits  per  second 

$275 
$225  (k) 
($375) 

Single  board  computer.  (Price)  in- 
cludes power  supply  (required)  and 
video  output.  Expansion  to 
$-100  bus  available  for  $110. 

BASIC  requires  more  memory. 

CGRS  Microtech 
System  6000 
Level  1: 

Tutorial 

256 

Switches.  LED 
display 

Front  panel 

$240 
$200  (k) 

Single  board  computer.  Uses  6502 
processor.  Parallel  I/O  available. 

System  6000 
Level  XI  Porta- 
ble 

1 K 

Monitor 

RF  video  signal 

Cassette 

SIO 

$895 
$745  (k) 
($1495) 

Uses  S-100  bus.  Comes  in  metal 
suitcase.  (Price)  includes  video  ter- 
minal (keyboard  and  screen). 
Parallel  I/O  available. 

CMC  Marketing 

PT  212/80 

32  K 

2 K 

CP/M  disk 

operating 

system, 

assembler, 

editor, 

FORTRAN. 

Super  BASIC 

Video.  80  by  24 
characters 

Dual  8 inch  floppies, 
IBM  compatible 

3 PIO, 

3 SIO 

$5995 

Several  versions  available. 

Commodore 

KIM-1 

1 K 

2 K 

Monitor 

Keypad,  LED 
display 

Cassette  135  bits 
per  second 

PIO, 

TTY 

$180 

Single  board  computer.  Uses  6502 
processor.  Requires  power  supply 
(not  included). 

PET  2001 

8 K 

14  K 

Monitor. 
BASIC  on 
read  only 
memory 

9 inch  video  dis- 
play. 40  by  25 
characters.  73 
keys 

Cassette  deck.  700 
bits  per  second 

PIO 

$795 

Self-contained  “all-in-one"  com- 
puter. Nonstandard  size  keyboard. 
Uses  IEEE  488  bus.  Software  avail- 
able from  a variety  of  sources. 

Comptronics 

1080  F-8 
Microcomputer 

2 K 

1 K 

Monitor 

4 PIO, 

SIO 

$275 
$239  (k) 
($989) 

(Price)  includes  power  supply  and 
terminal  (video  plus  keyboard). 

Uses  S-100  bus. 

Compucolor 
Compucolor  II 
Model  4 

16  K 

16  K 

Monitor,  Disk 
BASIC 

13  inch  color 
video  monitor, 

64  by  32 
characters,  key- 
board 

5 inch  floppy 

RS-232C, 

25  I/O  lines 

$1795 

Complete  terminal  system;  uses 
Compucolor  bus. 
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Manufacturer  Program- 

and  mable 

Model  Memory 

Read 

Only 

Memory 

Software 

Terminal 

I/O 

Mass 

Storage 

Other 

I/O 

Price 

Comments 

Computer  Data  Systems 
Accountant 

Business 

software 

packages 

Video  terminal 
(includes  key- 
board) 

Dual  5 inch  floppies 

Dot  matrix 
printer 

$5995 

Turnkey  business  system. 

Computer  Power  and  Light 
Compal  80  16  K 

Monitor, 

BASIC 

9 inch  video  dis- 
play. 64  by  16 
characters,  key- 
board 

Cassette  300  and 
2400  bits  per 
second 

RS-232C, 

TTY 

$2300 

32  K of  memory  available  for  $575. 

Computer 

Products  of 

America 

BASIC,  busi- 
ness soft- 
ware 

packages 

12  inch  video 
display.  DEC- 
writer  II  printer. 

Dual  5 inch  floppies 
(North  Star) 

$5995 

Business-oriented  system. 

Cromemco 

Single  Card 
Computer 

1 K 

8 K 

Monitor,  3 K 
BASIC  avail- 
able on  pro- 
grammable 
read  only 
memory 

RS-232C,  TTY 

PIO 

$495 
$395  (k) 
($1145) 

(Price)  includes  power  supply  and 
programmable  read  only  memory 
software  (both  required).  Uses  Z-80 
processor.  S-100  bus. 

Z- 2D 

8 K 

1 K 

Monitor, 

BASIC 

available 

RS-232C 

5 inch  floppy 

$2095 
$1495  (k) 

Turnkey  mainframe.  Parallel  I/O 
available.  System  has  program- 
mable read  only  memory  program- 
mer. Uses  S-100  bus. 

System  Two 

Disk  Computer 

32  K 

Monitor,  also 

available: 

assembler, 

BASIC, 

FORTRAN 

Dual  5 inch  floppies, 
IBM  compatible 

PIO.SIO 

$3990 

($4740) 

Turnkey  mainframe.  (Price)  includes 
terminal  (video  plus  keyboard). 

Uses  S-100  bus. 

System  Two 
with  options 

003,  Z3 

48  K 

1 K 

Monitor,  16  K 
BASIC, 
assembler, 
FORTRAN 

Dual  8 inch  floppies, 
IBM  compatible 

PIO.SIO 

$6980 

($7730) 

Same  as  above. 

Digi-Key 

Nibbler 

2 K 

4 K 

NIBL4K 
BASIC  on 
read  only 
memory 

SIO 

$150 

($900) 

(Price)  includes  terminal  (video 
plus  keyboard),  power  supply.  Uses 
National  SC/MP  processor. 

Digital  Microsystems 
DSC-2 

32  K 

Video  terminal 
(includes  key- 
board) 

Dual  8 inch  floppies 

4 RS-232C 

$4995 

CP/M  disk  operating  system  soft- 
ware available.  Uses  Digital  Micro- 
systems bus. 

DSC-80 

64  K 

Video  terminal 
(includes  key- 
board) 

Dual  8 inch  floppies, 
double  density 

$6185 

Same  as  above. 

Digital  Sport  Systems 
Sirius  II 

32  K 

8 K 

Monitor,  Disk 
BASIC 

RF  video  signal, 
keyboard.  64 
keys 

5 inch  floppy 

RS-232C 

$1850 

($2000) 

(Price)  includes  video  output. 

Sirius  II 
(expanded) 

48  K 

2 K 

Disk  BASIC 

RF  video  signal 

Dual  5 inch  floppies 

2 RS-232C 
PIO 

$2950 

Turnkey  mainframe  system. 

UC  2000 

System  D 

16  K 

1 K 

Monitor, 

BASIC 

12  inch  video 
display.  64  by 

16  characters, 
keyboard 

5 inch  floppies, 
cassette,  bi-phase, 
Kansas  City  stand- 
ard 

$3649 

Uses  S-100  bus.  Parallel  I/O  availa- 
ble. 

E&L  Instruments 

MMD  + M1 
option 

1 K 

256 

Monitor 

Keypad,  binary 
display 

Cassette  300  bits 
per  second 

TTY 

$775 
$570  (k) 

Breadboard  training  system;  single 
board.  Uses  8080A  processor. 
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Manufacturer 

Program- 

Read 

' and 

mable 

Only 

Terminal 

Mass 

Other 

Model 

Memory 

Memory 

Software 

I/O 

Storage 

I/O 

Price 

Comments 

Electro-Atomic  Products 

UHC-68 

4 K 

Monitor, 

Color  RF  video 

Cassette 

S749 

Color  graphics.  (Price)  includes 

assembler, 
BASIC  on 
read  only 
memory 

signal,  keyboard 

($1049) 

color  video  output. 

Electronic  Control  Technology 

TT-8080-S 

18  K 

2 K 

Monitor 

SIO 

$1375 

(Price)  includes  terminal  (video  out- 

$1125 (k) 

put  plus  keyboard).  Uses  S-100 

($2125) 

bus. 

Electronic  Product  Associates 

Micro  68 

128 

512 

MON-1 

Keypad,  LED 

SIO 

$495 

Comes  with  power  supply  and  case. 

monitor 

display 

Uses  6800  processor. 

Micro  68b 

8 K 

Monitor 

Keypad.  LED 

Cassette 

RS-232C, 

$1878 

Uses  6800  processor.  Parallel  I/O 

display 

TTY 

available. 

Electronic  Tool 

ETC- 1000 

1 K 

256 

Monitor 

Keypad,  LED 

PIO,  2 SIO 

$775 

Comes  with  cabinet.  Uses  Z-80  pro- 

display 

cessor. 

ETC-  1000/D 

48  K 

256 

Disk  operat- 

Keypad. LED 

Dual  8 inch  floppies, 

2 RS-232C. 

$6450 

Parallel  I/O  included.  (Price)  in- 

48 K Disk 

ing  system 

display 

IBM  compatible, 

8 I/O  lines 

($7200) 

cludes  terminal  (video  plus  key- 

System 

cassette 

board). 

Environmental  Technology 

Mighty  Byte  + 

1 K 

8 K 

Keypad,  LED 

PIO 

$358 

Single  board  computer.  Power  sup- 

options 10688, 
10692 

display 

ply  required  (not  included). 

Exidy 

Sorcerer  (also 

8 K 

4 K 

Monitor, 

RF  video  signal, 

Dual  cassette  decks 

RS-232C, 

$895 

All-in-one,  "appliance”  type  com- 

PS-80 from 

BASIC 

512  by  240  lines 

300  and 

($1045) 

puter.  High  resolution  graphics. 

Personal 

available 

of  resolution,  64 

1200  bits 

BASIC  "ROM  Pac"  available  for 

System  Con- 

by 30  charac- 

per second, 

$99.  S-100  expansion,  $150.  (Price) 

sultants) 

ters,  keyboard 

PIO 

includes  video  output. 

Findex 

Model  180 

49  K 

8 K 

BASIC 

Plasma  display, 

5 inch  floppy 

SIO 

$4900 

Parallel  I/O  available.  Bubble 

40  by  6 charac- 
ters, keyboard 

memory  version  available. 

Firebird 

Smarts  II 

32  K 

2 K 

Monitor 

Color  RF  video 

5 inch  floppy 

RS-232C, 

$1595 

Sound  effects.  (Price)  includes 

signal,  64  by  16 

game  I/O 

($1895) 

video  output.  Parallel  I/O  available. 

characters,  key- 
board, 63  keys 

Uses  S-100  bus. 

Gimix 

Ghost  6800 

8 K 

2 K 

Monitor 

RF  video  signal 

PIO 

$1195 

Uses  SS-50  bus.  6800  processor. 

($1445) 

(Price)  includes  video  output. 
SwTPC/MSI  software  compatible. 

Harris 

256 

Monitor 

Keypad,  LED 

Cassette 

RS-232C, 

$550 

Uses  12  bit  AM-6100  processor; 

display,  RF  video 
signal 

TTY,  PIO 

($700) 

PDP-8e  software  compatible. 

Parallel  I/O  available.  (Price)  in- 
cludes video  output. 

Heath 

Microprocessor 

256 

1 K 

Monitor 

Keypad,  LED 

$190  (k) 

Breadboard  system,  used  as  part  of 

Trainer  ET- 

display 

Heath  microcomputer  course.  Uses 

3400 

6800  processor. 

ETS-3400 

512 

1 K 

Monitor 

Same  as  above 

Digital  to 
analog  con- 
verter 

$270  (k) 

Upgraded  version  of  above. 

H8  plus  H9 

8 K 

1 K 

Monitor. 

Keypad.  LED 

Cassette,  1200  bits 

SIO 

$1221  (k) 

For  an  additional  $218:  16  K,  plus 

terminal 

BASIC  avail- 

display, H9 

per  second 

assembler,  text  editor,  BASIC  on 

able 

video  terminal, 

cassette.  Uses  Benton  Harbor  bus. 

1 2 by  80 
characters,  key- 
board 

Parallel  I/O  available. 
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Manufacturer 

and 

Model 

Program- 

mable 

Memory 

Read 

Only 

Memory 

Software 

Terminal 

I/O 

Mass 

Storage 

Other 

I/O 

Price 

Comments 

H1 1 plus  H9 
video  terminal 
and  H10  paper 
tape  reader 

16  K (8  K 
words) 

Assembler, 

BASIC. 

FOCAL 

H9  video  ter- 
minal, 12  by  80 
characters,  key- 
board 

H10  paper  tape  unit 

SIO.PIO 

$2328  (k) 

Uses  16  bit  LSI-1 1 processor.  Com- 
patible with  Digital  Equipment  Corp 
(DEC)  software.  Floppy  disk  sub- 
system available. 

lasis 

ia7301 

1 K 

1 K 

Monitor 

Keypad,  LED 
display 

Cassette 

2 I/O  lines 

$525 

Requires  power  supply  (not  in- 
cluded). Uses  8080  processor.  Unit 
is  part  of  a training  course  (on  six 
cassettes). 

IMSAI 

8048CC-ROM 
Single  board 
computer 

Keypad,  24  keys, 
LED  display 

Cassette 

5 relays.  22 
I/O  lines,  TTY 

$349 
$299  (k) 

Requires  power  supply  (not  in- 
cluded). Erasable  read  only  memory 
version  costs  $200  more.  Has 
parallel  I/O. 

1-8080  with 

8 K,  program- 
mable read 
only  memory 
(PROM) 

8 K 

512 

Assembler, 
editor,  BASIC 

Cassette 

2 PIO 

SIO 

$1670 

($2420) 

BASIC  expansion  mainframe  with 
front  panel  slots,  etc.  (Price)  in-* 
eludes  terminal  (video  plus 
keyboard). 

PCS  80/100 

16  K 

Monitor.  8 K 
BASIC 

5 inch  video  dis- 
play, keyboard 

Cassette  (Tarbell) 

SIO,  2 PIO 

$2670 
$1886  (k) 

Integrated  system;  has  cassette 
software.  Uses  S-100  bus. 

PCS  80/200 

16  K 

1 K 

Monitor, 
assembler 
and  BASIC 
available 

1 2 inch  video 
display,  key- 
board 

5 inch  floppy 

RS-232C 

$3357 
$2610  (k) 

Uses  S-100  bus.  Parallel  I/O  avail- 
able. 

VDP-40 

64  K 

2 K 

CP/M+disk 
operating 
system  avail- 
able 

9 inch  video  dis- 
play. 80  by  24 
characters,  key- 
board, 62  keys 

Dual  5 inch  floppies 

RS-232C, 

PIO 

$5295 

Terminal-like  system.  Uses  S-100 
bus. 

VDP  80/1050 

64  K 

2 K 

Monitor, 

BASIC. 

FORTRAN. 

assembler, 

editor 

12  inch  video 
display,  80  by 

24  characters, 
keyboard.  86 
keys 

Dual  8 inch  floppies, 
double-sided.  IBM 
compatible 

RS-232C. 

PIO 

$7745 

Similar  to  above.  Several  BASICS 
available. 

Industrial 

Micro 

Systems 

48  K 

1 K 

Dual  8 inch  floppies 

SIO 

$3736 

($4486) 

8080A  processor,  S-100  bus. 
parallel  I/O  available. 

Infinite  Inc 

UC  2000-A 

8 K 

1 K 

Monitor, 

BASIC 

1 2 inch  video 
display,  64  by 

16  characters, 
keyboard,  56 
keys 

Cassette,  Kansas 

City  bi-phase  stand- 
ard 

$2266 

S-100  bus.  Parallel  I/O  available. 

UC  2000-E 

48  K 

1 K 

BASIC 

Video  terminal 
(includes  key- 
board) 

Dual  5 inch  floppies 

$5360 

S-100  bus.  Parallel  I/O  available. 

Informer  2 

Video  signal,  64 
by  1 6 charac- 
ters, keyboard. 

63  keys 

4 PIO 

$2350 

($2500) 

(Price)  includes  video  output. 

Intel 

SDK-85,  MCS- 
85 

256 

2 K 

Monitor 

Keypad.  LED 
display 

38  I/O  lines, 
TTY 

$350  (k) 

Single  board  computer,  design  kit, 
has  parallel  I/O. 

SDK-86,  MCS- 
86 

2 K 

8 K 

Monitor 

Same  as  above 

48  I/O  lines. 
RS-232C, 

$995  (k) 

Same  as  above,  but  uses  8086  pro- 
cessor. 

TTY 
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Manufacturer 

Program- 

Read 

and 

mable 

Only 

Terminal 

Mass 

Other 

Model 

Memory 

Memory 

Software 

I/O 

Storage 

I/O 

Price 

Comments 

Intelligent  Systems 

Intecolor  8032 

16  K 

11  K 

Monitor,  Disk 

13  inch  color 

5 inch  floppy 

RS-232C 

$4495 

Disk  operating  system  in  read  only 

BASIC 

video,  80  by  48 

memory.  Additional  floppy  disk 

characters,  key- 
board 

drive  for  $500. 

Inlecolor  8090 

24  K 

1 7 K 

Monitor. 

13  inch  color 

Dual  8 inch  floppies. 

SIO,  dot 

$12,000 

Erasable  read  only  memory  pro- 

assembler, 

video,  keyboard 

double  sided 

matrix 

grammer  included. 

text  editor. 
Disk  BASIC 

printer 

Interact  Electronics 

Model  One 

8 K 

2 K 

Monitor. 

Color  RF  video 

Cassette  deck 

Joystick 

$499 

Has  television  audio,  uses  8080A 

Home  Com- 

BASIC 

signal,  keyboard. 

($799) 

processor.  (Price)  includes  color 

puter 

available 

53  keys 

video  output. 

Intersil 

Intercept  Jr 

1 K 

1 K 

Monitor, 

Keypad,  LED 

$326 

Uses  12  bit  IM6100  processor, 

DECUS  li- 

display 

which  uses  PDP-8e  instruction  set. 

brary  soft- 

Requires power  supply  (batteries). 

ware 

Mattel  Electronics 

Intellivision 

16  K 

Variety  of 

SIO 

$500 

Price  is  approximate.  “Hybrid"  com- 

cassettes 

($800) 

puter  consisting  of  two  modules 

and  read 

(each  about  $250):  a video  game- 

only memory 

like  master  unit  and  a keyboard 

cartridges 

add-on  module.  Available  late  1979. 

available 

Uses  two  16  bit  processors.  (Price) 
includes  color  video  output.  Parallel 
I/O  available. 

Micral  C 

Distributed 

32  K 

Monitor, 

Video  display. 

Dual  5 inch  floppies 

$8995 

All-in-one  unit.  FORTRAN  $500 

Data  Process- 

assembler, 

80  by  24 

double  density 

extra.  Diablo  printer  compatible. 

ing  System 

editor.  BASIC 

characters,  key- 

dialect 

board 

Micro  Data  Systems 

MD-690A 

1 K 

1 K 

Keyboard.  RF 

Cassette.  2400  bits 

20  I/O  lines. 

$699 

Uses  6502  processor.  Comes  in 

video  signal.  64 

per  second 

RS-232C 

$549  (k) 

cabinet.  (Price)  includes  video  out- 

by 1 6 characters 

($900) 

put  and  parallel  I/O. 

MDS-2 

1 K 

1 K 

Monbug 

Keyboard,  RF 

Cassette,  2400  bits 

PIO 

$798 

Single  board  computer.  Uses  S-100 

monitor 

video  signal 

per  second. 

$579  (k) 

bus.  Comes  in  case.  MIKBUG  com- 

Manchester record- 

($950) 

patible.  (Price)  includes  video  out- 

ing mode 

put. 

System  3 

32  K 

Monitor,  8 K 

RF  video  signal. 

5 inch  floppy 

$1799 

S-100  bus.  (Price)  includes  video 

BASIC 

64  by  16 

$1499  (k) 

output.  Parallel  I/O  available. 

characters,  key- 
board. 64  keys 

($1950) 

Pascal  available. 

Micro-Products 

Super  KIM 

1 K 

2 K 

Monitor 

Keypad.  LED 

Cassette 

RS-232C 

$395 

Single  board  system.  Uses  6502 

display 

processor.  Parallel  I/O  available. 

Midwest  Scientific 

MSI  6800 

16  K 

4 K 

Monitor. 

RS-232C. 

Cassette 

$1400 

Has  mother  board.  Uses  SS-50  bus. 

Group  1 

BASIC 

TTY 

$960  (k) 

(Price)  includes  terminal  (video  and 

Package 

($1710) 

keyboard).  Parallel  I/O  available. 

MSI  6800 

32  K 

4 K 

Monitor, 

Video  terminal 

Dual  8 inch  floppy 

SIO 

$7330 

Unit  comes  with  high  speed  printer. 

Extended 

(includes  key- 

$6339 (k) 

Uses  SS-50  bus. 

BASIC 

board) 

Mini 

16  K 

Monitor, 

Video  display. 

5 men  floppy 

$2699 

Term 

Associates 

BASIC 

keyboard 

Modern  Microcomputer 

Terminal  Com- 

32 K 

Disk 

Video  terminal 

Dual  8 inch  floppies 

$4500 

Comes  with  business  software. 

puter 

Extended 

(includes  key- 

Parallel I/O  available. 

BASIC 

board).  80  by  24 
characters. 
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Motorola 

MEK  6800  D2 

256 

2 K 

J-Bug  moni- 
tor 

Keypad,  LED 
display 

Cassette,  Kansas 

City  standard 

PIO 

S250 

Requires  power  supply.  Uses  6800 
processor. 

NEC 

TK-80A 

1 K 

1 K 

Keypad,  LED 
display 

Cassette,  Kansas 

City  standard  300, 
1200  bits  per 
second 

3 PIO 

S299 

Requires  power  supply.  Uses 
8080A  processor. 

NESCO 

Able  40 

32  K 

Assembler, 
high  level 
BASIC 

Dual  5 inch  floppies 

RS-232C 

S9160 

16  bit  machine. 

Netronics 

Netronics  4 K 

4 K 

Monitor 

Keypad 

Cassette 

PIO 

S265 

Single  board  computer 

Cosmac  Elf  II 

North  Star 

Horizon-1 

16  K 

1 K 

Tiny  BASIC 
and  system 
monitor 
available 

Monitor,  Disk 
BASIC 

RF  video  signal 

64  by  32 
characters 

5 inch  floppy 

RS-232C 

TTY 

SIO 

S99.95  (k) 
(S485) 

$1899 
$1599  (k) 
($2349) 

Single  board  computer.  (Price)  in- 
cludes expansion  power  supply, 
cabinet.  4 K of  programmable 
memory,  keyboard,  Tiny  BASIC,  sys- 
tem monitor,  and  video  output. 

Turnkey  mainframe.  Parallel  I/O 
available.  (Price)  includes  terminal 
(video  and  keyboard).  Uses  S-100 
bus. 

Horizon 

48  K 

Monitor. 
BASIC  avail- 
able, CP/M  + 
standard 
disk  operat- 
ing system 

Dual  5 inch  floppies 

PIO,  SIO 

$3108 
$2638  (k) 
($3388) 

Mainframe  system.  (Price)  includes 
terminal  (video  and  keyboard), 
parallel  I/O.  Uses  S-100  bus. 

UCSD  Pascal  available. 

Northwest  Microcomputers 

NMS  85/P  64  K 

CP/M 
standard 
disk  operat- 
ing system, 
BASIC, 
FORTRAN, 
Pascal 

12  inch  video 
display,  80  by 

24  characters, 
keyboard,  43 
keys 

Dual  8 inch  floppies, 
IBM  compatible 

2 RS-232C, 

2 PIO 

$7495 

Accounting  software  and  UCSD 
Pascal  available.  All-in-one  system. 

Ohio  Scientific 
Model  500 
board 

4 K 

8 K 

Monitor, 

BASIC 

RS-232C, 

TTY 

$298 

($1048) 

Requires  power  supply.  (Price)  in- 
cludes terminal  (video  and  key- 
board), Microsoft  BASIC. 

Superboard  II 

8 K 

8 K 

Monitor, 

BASIC 

RF  video  signal, 
64  by  32 
characters,  key- 
board, 53  keys 

Cassette 

RS-232C 

S598 

($748) 

Keyboard  in  case.  (Price)  includes 
video  output.  Parallel  I/O  available. 

Challenger  ll-P 
(C2-4P) 

4 K 

8 K 

Monitor 

BASIC 

RF  video  signal, 
64  by  32 
characters,  key- 
board. 53  keys 

Cassette 

RS-232C 

$598 

($748) 

Keyboard  in  case.  (Price)  includes 
video  output.  Parallel  I/O  available. 

C3-B 

48  K 

CP/M  + 
standard 
disk  operat- 
ing system 

Video  terminal 
(includes  key- 
board) 

Dual  8 inch  floppies, 
74  megabyte  hard 
disk 

PIO 

$13,000 

Has  three  processors:  Z-80.  6800, 
and  6502.  Has  hard  disk. 

Olson  Electronics 
Olson  Busi- 
ness Machine 
MD-232 

32  K 

9 Inch  video  dis- 
play. 80  by  24 
characters,  key- 
board, 79  keys 

Dual  5 inch  floppies 

Matrix 
printer,  60 
characters 
per  second 

$5000 
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Parasitic  Engineering 

Equinox  1000 

Keypad.  LED 

$1099 

Mainframe 

display 

$799  (k) 
($1549) 

Pertec  Computer  Corp 

PCC  2000 

64  K 

Disk  Ex- 

12 inch  video 

Dual  8 inch  floppies. 

$15,000 

All-in-one  case. 

Desk  Top 

tended 

display.  80  by 

double  density 

f 

Computer 

BASIC,  busi- 

24 characters, 

ness  soft- 

keyboard, 90 

ware 

keys 

MITS  Attache 

1 7 K 

1 K 

Monitor. 

RF  video  signal. 

Cassette 

$1499 

Keyboard  in  case.  Has  ten  slots. 

BASIC  avail- 

64 by  16 

($1649) 

Uses  S-100  bus.  (Price)  includes 

able 

characters,  key- 
board 

video  output.  Parallel  I/O  available. 

Altair  8800b 

8 K 

256 

Cassette.  Kansas 

RS-232C. 

$2080 

Basic  expansion  mainframe.  (Price) 

City  standard 

TTY 

($2830) 

includes  terminal  (video  and  key- 
board). Uses  S-100  bus.  Parallel  I/O 

available. 

MITS  300 

64  K 

256 

Disk 

Video  terminal 

Dual  8 inch  floppies 

$7445 

Uses  S-100  bus.  Parallel  I/O  avail- 

Extended 

(includes  key- 

able. 

BASIC 

board) 

Poly M orphic  Systems 

Poly  88 

16  K 

1 K 

Assembler, 

RF  video  signal, 

Cassette 

$1575  (k) 

In  small  mainframe.  Cabinets  plug 

System  6 

11  K BASIC 

keyboard 

($1725) 

together.  Uses  S-100  bus.  (Price) 

on  cassette 

includes  video  output.  Parallel  I/O 
available. 

Poly-88 

16  K 

1 K 

Assembler. 

9 inch  video  dis- 

Cassette deck 

$2250 

Upgraded  version  of  above.  Uses  S- 

System  1 6 

11  K BASIC 

play,  keyboard 

100  bus.  Parallel  I/O  available 

System  16 

16  K 

3 K 

Monitor. 

RF  video  signal. 

5 inch  floppy 

$3250 

Mainframe  system.  (Price)  includes 

(upgraded) 

assembler. 

64  by  16 

($3500) 

keyboard,  video  output  (both  re- 

editor. Disk 
BASIC 

characters 

quired).  Parallel  I/O  available. 

Processor  Technology 

SOL-PC  Single 

2 K 

1 K 

Keyboard.  RF 

SIO, 

$745 

(Price)  includes  power  supply. 

Board  Com- 

video signal 

PIO 

$575  (k) 

video  display.  Uses  S-100  bus. 

puter 

. ($1000) 

SOL  20/16 

16  K 

1 K 

Monitor.  5 K 

RF  video  signal, 

Cassette.  Processor 

SIO. 

$2850 

Keyboard  in  case.  (Price)  includes 

BASIC,  Ex- 

64 by  16 

Technology  tape 

2 PIO 

$2095  (k) 

video  display.  Diablo  Hytype  printer 

tended 

characters,  key- 

standard. 1200  bits 

($3000) 

interface  available  for  $150.  Uses 

BASIC 

included 

board.  85  keys 

per  second 

S-100  bus. 

SOL  System  III 

50  K 

3 K 

Monitor,  edi- 

12 inch  video 

Dual  8 inch  floppy 

RS-232C, 

$5995 

Uses  S-100  bus. 

tor.  BASIC. 

display,  64  by 

drives:  cassette 

8 PIO 

FORTRAN, 

1 6 characters, 

5 K BASIC 

keyboard,  85 
keys 

Quay 

Q80AI/TB 

1 K 

3 K 

Monitor.  Tiny 

SIO 

$425 

Has  two  piggy-back  boards.  Uses 

BASIC 

($1175) 

Z-80  processor,  S-100  bus.  (Price) 
includes  terminal  (video  and  key- 
board). power  supply.  Parallel  I/O 
available. 

8000 

8 K 

Same  as  above. 

90  MPS-0 

4 K 

1 K 

Monitor 

SIO 

$695 

Expandable  Z-80  system.  (Price)  in- 

($1445) 

cludes  terminal  (video  and  key- 
board). EROM  programmer.  Parallel 
I/O  available. 

Quest 

Super  Elf 

256 

3 K 

Monitor.  Tiny 

Keypad.  RF 

RS-232C, 

$170 

Single  board  computer.  (Price)  in- 

s 

BASIC 

video  signal 

PIO 

$145  (k) 

cludes  video  output.  Uses  1802 

($295) 

processor. 

Summer  1979  ® onComputing  Inc 


59 


A Personal  Computer  Directory 


Manufacturer 

and 

Model 

Program- 

mable 

Memory 

Read 

Only 

Memory 

Software 

Terminal 

I/O 

Mass 

Storage 

Other 

I/O 

Price 

Comments 

Radio  Shack  (Tandy) 
TRS-80  Level  II 

16  K 

12  K 

Monitor. 

Radio  Shack 
Level  II 

BASIC 

Video  output,  64 
by  16  charac- 
ters, 48  by  128 
graphics  charac- 
ters (solid  rec- 
tangles), key- 
board 

Cassette,  250  and 

500  bits  per 
second 

$739 

($889) 

System  price  includes  Ithaca  Audio 

16  K memory  upgrade.  Level  II 

BASIC  in  read  only  memory.  Uses 
Z-80  processor.  Parallel  I/O  avail- 
able. Wide  variety  of  software  avail- 
able. 

TRS-80 

“Professional” 

16  K 

1 2 K 

Monitor. 

Radio  Shack 
Level  II 

BASIC 

Video  output,  64 
by  1 6 charac- 
ters, keyboard. 
Graphics  same 
as  above 

5 inch  floppy, 
cassette  deck.  500 
bits  per  second 

PIO 

$2385 

Price  includes  printer,  expansion 
interface.  Uses  Z-80  processor, 

Wide  variety  of  software  available. 
RS-232C  optional. 

TRS-80  Busi- 
ness System 

32  K 

1 2 K 

Monitor, 

Radio  Shack 
Level  II 

BASIC 

Video  output,  64 
by  1 6 charac- 
ters. keyboard, 
graphics  same 
as  above 

Dual  5 inch  flop- 
pies, cassette  deck, 
500  bits  per  second 

PIO 

$3874 

Comes  with  two  printers  and  ex- 
pansion interface.  Uses  Z-80  pro- 
cessor. Wide  variety  of  software 
available.  RS-232C  optional,  i 

Rank  Peripherals 
68101 

1 K 

256 

J-bug  moni- 
tor 

Keypad,  LED 
display 

Cassette 

$359 

Single  board  computer.  Based  on 
MEK-6800  D2  evaluation  kit. 

RCA 

Cosmac 

256 

Switches 

$195 

Single  board  computer.  Has  power 
supply.  Uses  1802  processor. 

Cosmac  Elf  II 

256 

512 

Monitor 

Keypad,  RF 
video  signal 

RS-232C, 
TTY,  PIO 

$275  (k) 
($425) 

Same  as  above.  (Price)  includes 
video  display,  power  supply. 

RDA  Inc 

RD-11C 

40  K 

DECUS  li- 
brary soft- 
ware 

Video  terminal 
(includes  key- 
board) 

Dual  5 inch  floppies 

RS-232C 

$7975 

Uses  LSI-1 1 processor.  DEC  soft- 
ware compatible. 

Realistic  Controls 
Rex 

48  K ‘ 

1 K 

Monitor.  CPI 
M standard 
disk  operat- 
ing system 

RF  video  signal, 
80  by  24  char- 
acters, keyboard 

Dual  5 inch  floppies 

PIO 

$3665 

($3815) 

Expandable.  Has  FORTRAN  IV. 
(Price)  includes  video  display.  Uses 
S-100  bus. 

Rockwell 

AIM  65  Print- 
ing Terminal 

4 K 

8 K 

Monitor,  text 
editor,  dis- 
assembler, 
assembler, 
BASIC 

Keyboard,  54 
keys.  20  charac- 
ter display, 
printer 

Dual  cassette  units 

TTY,  2 PIO 

$635 

Single  board  computer.  Has  on- 
board printer.  Power  supply  re- 
quired (not  included).  Comes  with 
assembler  program.  Uses  6502  pro- 
cessor. 

SD  Systems 

Z-80  Starter 

Kit 

1 K 

2 K 

Z-bug  moni- 
tor 

Keypad,  LED 
display 

Cassette,  Kansas 

City  tape  recording 
mode 

2 PIO 

$249  (k) 

Single  board  computer.  Contains 
EROM  (erasable  read  only  memory) 
programmer.  Uses  Z-80  processor. 

Signetics 

Instructor  50 

768 

2 K 

Monitor 

Keypad.  LED 
display 

Cassette 

PIO 

$350 

Single  board  computer.  Education 
oriented.  Uses  2650  processor. 
Comes  in  case. 

Smoke  Signal  Broadcasting 
Chieftain  1 32  K 

Monitor 

Dual  5 inch  floppies 

SIO 

$2595 

($3345) 

Business  oriented  mainframe  sys- 
tem. (Price)  includes  terminal.  Uses 
SS-50  bus,  6800  processor. 

Space  Byte 
Modular  Soft- 
ware Develop- 
ment System 

48  K 

3 K 

Monitor, 

assembler, 

business 

software 

packages 

Hazeltine  termi- 
nal (video  and 
keyboard) 

Dual  8 inch  floppies 

RS-232C 

$6595 

Has  EROM  (erasable  read  only 
memory)  programmer.  CP/M  stand- 
ard disk  operating  system  available. 
Uses  S-100  bus. 
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Southwest  Technical  Products  Corp 
6800/2  8 K 

Monitor, 

BASIC 

available 

RS-232C,  TTY 

Cassette 

PIO 

S595 

S539  (k) 
(Si  289) 

Expandable  mainframe  system. 
(Price)  includes  terminal  (video  and 
keyboard).  Uses  SS-50  bus,  6800 
processor. 

System  B 

40  K 

Monitor, 

BASIC 

Video  terminal 
(includes  key- 
board). RS- 
232C,  TTY 

Dual  5 inch  floppies 

PIO 

$4495 

Comes  with  CT64  video  terminal. 
Uses  SS-50  bus,  6800  processor. 

Synertek 

Super  Jolt 

1 K 

1 K 

Monitor,  Tiny 
BASIC  avail- 
able 

PIO 

$375 

Single  board  computer.  Uses  6502 
processor. 

VIM-1 

Tano  Computer 
Outpost  II 

1 K 

32  K 

4 K 

Monitor 

BASIC  avail- 
able 

Keypad,  LED 
display,  TTY,  RS- 
232C 

12  inch  video 
display,  80  by 

24  characters, 
keyboard 

Cassette  135  and 
1500  bits  per 
second 

5 inch  floppy 

PIO 

RS-232C 

$269 

$1995 

Single  board  computer.  Requires 
power  supply  (not  included).  Uses 
6502  processor.  BASIC  and  assem- 
bler packages  available. 

Parallel  I/O  available. 

Technico 

Super  Starter 

512 

1 K 

Monitor 

RS-232C 

S399 

S299  (k) 
($1049) 

Single  board  computer.  Uses  16  bit 
TMS  9000  processor.  (Price)  in- 
cludes terminal  (video  and  key- 
board). Various  software  available. 

Texas  Instruments 

TM  9900/1 01  M 

1 K 

1 K 

Monitor 

SIO 

$625 

($1375) 

Single  board  computer.  Uses  16  bit 
TMS  9000  processor.  (Price)  in- 
cludes terminal  (video  and  key- 
board), power  supply, 

Vector  Graphic 
Vector  MZ 

32  K 

12  K 

Monitor,  Ex- 
tended 

BASIC 

Dual  5 inch  floppies, 
double  sided  double 
density 

SIO,  PIO 

$3750 

($4500) 

Mainframe  system.  Uses  S-100  bus. 
(Price)  includes  terminal  (video  and 
keyboard). 

MEM 

24  K 

1 K 

Monitor, 
word  pro- 
cessor, 
assembler, 
disassem- 
bler 

12  inch  video 
display,  Diablo 
1620  printer 

5 inch  floppy 

$7950 

Word  processing  oriented  system. 

Video  Brain 

VS-101  with 
Expander  1 
and  VB  59 
cartridge 

1 K+ 

6 K 

Super  BASIC 

Color  RF  video 
signal,  television 
audio,  keyboard, 
36  keys 

Cassette,  read  only 
memory  cartridge 

RS-232C,  2 
joysticks 

$800 

($1100) 

BASIC  available  in  programmable 
cartridge.  (Price)  includes  video 
output. 

Western  Data  Systems 

Data  Handler  17  K 

with  expansion 
board  and  1 6 K 

2 K 

Monitor 

RF  video  signal, 
80  by  25  char- 
acters. keypad 

Cassette,  24  bits  per 
second 

PIO 

$817 
$764  (k) 
($1014) 

Comes  in  wood  cabinet.  (Price)  in- 
cludes power  supply,  video  output. 
Has  parallel  I/O.  Uses  S-100  bus. 

Wintek 

Micro  Module 

16  K 

1 K 

Monitor 

300/2400  bits 
per  second 

Cassette 

2 PIO,  RS- 
232C 

$870 

($1600) 

Assembler  available.  (Price)  in- 
cludes terminal  (video  and  key- 
board). 

Xitan 

Alpha  4 

17  K 

2 K 

Monitor, 
assembler, 
text  editor, 
BASIC 

RF  video  signal. 
80  by  24 
characters 

Cassette 

SIO. 

PIO 

$1929 

($2179) 

Mainframe  system.  (Price)  includes 
keyboard  (required),  video  display. 
Uses  S-100  bus.  ■ 
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A 32-page  Coloring 
Book  about 


Computers 


written  and  illustrated 
by  Theodore  Cohen 
and  Jacqueline  Bray 


The  Magic  Machine  is  an  introduction  to  computing  for 
young  children.  The  drawings  and  text  show  how  two  children 

find  uses  for  a computer  in  their  home. 

The  Magic  Machine  will  help  the  child  in  your  life  to 
understand  some  of  the  functions  of  computers  in  his 
world,  and  to  better  understand  the  importance  of  computing 

in  your  world. 

The  Magic  Machine  comes  COMPLETE  WITH  CRAYONS, 

and  is  lots  of  fun  to  color  and  read. 


ISBN  0-931718-17-1 


$2.00 


Buy  this  book  at  your  favorite  computer 
bookstore  or  order  direct  from  BYTE  BOOKS. 
Add  60o  per  book  for  postage  and  handling 


“BOOKS  OF  INTEREST  TO  COMPUTER  PEOPLE" 


70  Main  Street,  Peterborough,  New  Hampshire  03458 
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Coming  Events 


May  23  through  24:  The  Clemson  Conference  on  Small 
Computers:  Application  for  Business,  Industry,  Educa- 
tion, Medicine, Clemson  University,  Clemson  SC.  This 
conference  will  include  discussions  on  a wide  variety  of 
applications,  tutorials  on  small  systems  and  exhibits  of 
equipment.  Contact  William  J Barnett,  Associate  Pro- 
fessor, College  of  Engineering,  Clemson  University, 
Clemson  SC  29631. 

May  24  through  26:  Computers  in  Critical  Care  and 
Pulmonary  Medicine,  Yale  University  School  of 
Medicine,  Norwalk  CT.  The  purpose  of  this  meeting  is  to 
bring  together  computer  scientists,  biomedical  engineers 
and  physicians  who  are  interested  in  the  application  of 
computer  technology  in  the  diagnosis  and  treatment  of 
critically  ill  patients.  Contact  S Nair  MD,  Norwalk 
Hospital  and  Yale  University  School  of  Medicine,  Nor- 
walk *CT  06856. 

June  3 through  6:  1979  International  Summer  Consumer 
Electronics  Show,  McCormick  Place,  Chicago  IL.  This 
show  serves  as  the  marketplace  for  the  entire  consumer 
electronics  industry.  Contact  Consumer  Electronics 
Show,  Two  Illinois  Center,  Suite  1607,  233  N Michigan 
Av,  Chicago  IL  60601. 

June  4 through  7:  1979  National  Computer  Conference, 
New  York  Coliseum.  NCC  '79  will  feature  a showcase  of 
the  state-of-the-art  in  computing  and  data  processing.  In 
conjunction  with  NCC  79,  a Personal  Computing 
Festival  of  commercial  exhibits,  application  demonstra- 
tions, and  technical  sessions  on  microcomputer  systems 
and  applications  will  be  held  at  the  Americana  Hotel. 
Contact  NCC  79,  c/o  American  Federation  of  Informa- 
tion Processing  Societies  Inc,  210  Summit  Av,  Montvale 
NJ  07645. 

June  6 through  8:  Twelfth  Annual  Association  of  Small 
College  Computer  Users  in  Education  Conference, 
Denison  University,  Granville  OH.  Sessions  will  include 
demonstrations  of  the  educational  use  of  microcom- 
puters, computer  textbook  surveys,  discussions  with 
authors  of  computer  texts,  administrative  uses  of  com- 
puters in  small  colleges,  and  a tutorial  on 
microprocessors.  Contact  Douglas  Hughes,  Computer 
Center,  Denison  University,  Granville  OH  43055,  (614) 
587-0810. 

June  19  through  21:  International  Micrcom- 
puters/Minicomputers/Microprocessors  '79,  Palais  des 
Expositions,  Geneva,  Switzerland.  The  1979  conference 
program  will  probe  advances  in  systems  and  equipment 
with  emphasis  on  practical  applications  and  uses  of 
minicomputers  and  microcomputers. 


July  16  through  27:  Introduction  to  Digital  Electronics 
and  Microcomputer  Interfacing,  Lexington  VA.  This 
hands-on  laboratory  course  will  include  approximately 
60  hours  of  laboratory  instruction  with  one  microcom- 
puter laboratory  station  for  each  two  participants.  Con- 
tact Prof  Philip  Peters,  Dept  of  Physics,  Virginia  Military 
Institute,  Lexington  VA  24450. 

August  8 through  10:  First  Annual  Conference  on 
Research  and  Development  in  Personal  Computing, 
Hyatt  Regency  O'Hare,  Chicago  IL.  A large  trade  show 
of  personal  computer  and  graphics  equipment  is  planned 
to  accompany  an  assortment  of  papers,  panels,  user 
group  meetings,  workshops,  and  person  to  person  poster 
booths.  Contact  Bob  Gammill,  Computer  Science  Divi- 
sion, Dept  of  Mathematical  Sciences,  300  Minard  Hall, 
North  Dakota  State  University,  Fargo  ND  58102. 

August  19  through  22:  International  Conference  on  Com- 
puting in  the  Humanities,  Dartmouth  College,  Hanover 
NH.  This  conference  is  intended  to  foster  computer 
research  and  technique  in  all  areas  of  humanistic  study; 
to  promote  international  cooperation  in  the  development 
of  programs,  data  banks,  and  equipment;  and  to  make 
available  the  results  of  research.  Contact  Stephen  V F 
Waite,  Kiewit  Computation  Center,  Dartmouth  College, 
Hanover  NH  03755.  ■ 


NEW  SOFTWARE! 

We  have  an  immense  software  library  of  games, 
education,  and  commercial  applications  for  Apple  II, 
North  Star,  and  Ohio  Scientific  users. 

Get  one  of  the  best  disk  file  management  systems  in 
the  market  for  your  Apple  II  Computer.  Use  it  for  your 
mailing  list,  personal  records  and  labels.  Also  we  offer 
the  most  fascinating  basip  programming  course  for  peo- 
ple with  little  or  no  programming  experience.  In  addition 
we  have  available  a powerful  disk  based  word  processor 
that  includes  upper  and  lower  case  plus  complete  printer 
controls  and  more. 

The  file  management  system  is  available  for  $60.00 
and  the  programming  course  for  $39.95  on  tape  or 
$49.95  on  disk.  Word  Processor  available  for  $60.00. 

Check,  money  orders  and  credit  cards  accepted. 

Florida  residents  add  4%  tax. 

TRANS-DATA  CORPORATION 
161  Almeria  Avenue 
Coral  Gables,  FL  33134 
(305)  576-7666 

Send  $1 .00  for  software  catalog  or  call  our  toll  free  number. 

(800)  327-8455 

CIRCLE  140  ON  INQUIRY  CARD 
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<«  I SMELL  A WUMPUS!!!  »> 


-SHOOT 
or  MOVE? 


ISBN  0-931718-03-1 

$6.00 


Buy  this  book  at  your  favorite 
computer  bookstore  or 
order  direct  from 
BYTE  BOOKS. 

Send  50$  per  book  for 
postage  & handling. 


it's  Jack  Emmerichs'  new 
book,  'Superwumpus',  an  exciting 
adaptation  of  the  'Wumpus'  game  for 
computer  programmers.  The  cave  system  of  the 
Wumpus  is  a dodecahedron,  and  you’re  the  lost  hunter 
who  has  to  capture  the  Wumpus  to  lead  you  out.  You'll  have  to 
hurry  before  your  supplies  are  depleted,  or  before  you're  caught  in 
a bat  migration,  a rock  slide,  or  some  other  catastrophe. 

Superwumpus  is  outstanding  in  the  realm  of  computer  games 
as  being  both  challenging  and  enjoyable. 

Superwumpus  is  programmed  in  both  6800 
assembly  language  and  Basic,  and  comes 
complete  with  source  listings  and 
bar  codes. 

watch  out  for  Superwumpus- 
Its  addictively  fun! 


wyJMtkv 
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The 

Information 

Age 


We  are  entering  a new  age,  one  which  is  best 
termed  the  Information  Age. 

Unlike  its  predecessor,  the  Machine  Age,  when 
such  natural  resources  as  minerals  and  energy  were 
the  raw  materials  which  permitted  humanity  to  ex- 
tend its  physical  powers,  the  Information  Age  will 
see  us  extend  our  information  processing  and  deci- 
sion making  powers  to  heights  yet  undreamed.  In 
this  new  age,  data  will  be  the  natural  resource,  and 
information,  its  refined  product.  And  it  will  be 
those  individuals,  corporations  and  countries  who 
master  the  acquisition,  processing,  storage, 
retrieval,  transmission,  and  use  of  information  — 
that  is,  those  who  control  information  — who  will 
triumph  in  their  endeavors. 

What  has  brought  us  to  the  Information  Age? 
What  will  be  required  in  the  way  of  technological 
advancement  for  us  to  prosper  in  this  age?  And 
what  will  be  required  of  us  if  the  potential  of  this 
new  age  is  to  be  realized? 

The  Information  Age  could  not  have  occurred 
without  the  technological  advances  which  have 
been  achieved  since  the  middle  of  the  17th  cen- 
tury. These  technological  advances  are  as  much  the 
cause  of  the  Information  Age  as  they  are  the  key  to 
its  survival,  for  with  these  advances  has  come  an 
information  explosion  which  must  be  managed 
effectively  if  it  is  to  benefit  humanity. 


Where  once  there  existed  a limited  body  of 
science  known  as  natural  philosophy,  our 
knowledge  of  physical  matter  and  its  behavior  has 
led  to  the  development  of  such  diverse  fields  as 
atomic  physics,  nuclear  physics,  plasma  physics, 
and  solid  state  physics.  Similar  subdivisions  have 
also  appeared  in  other  scientific,  technical,  medi- 
cal, and  sociological  fields,  to  name  a few,  creating 
a virtual  blizzard  of  journals,  reports,  digests,  and 
other  types  of  records.  Today,  it  is  estimated  that 


Theodore  J Cohen  holds  advanced  degrees  in 
physics  and  geophysics  from  the  University  of  Wiscon- 
sin, and  has  over  26  years  of  experience  in  the  areas 
of  communication  and  electronics.  He  currently 
manages  the  Advanced  Technologies  Branch  of 
Tracor’s  Electronic  Systems  Division  where , among 
other  things , he  is  participating  in  the  development  of 
the  technical  bases  for  the  1979  World  Administrative 
Radio  Conference . A frequent  contributor  to  the  scien- 
tific, technical , and  popular  literature,  he  is  probably 
best  recognized  for  his  work  in  the  area  of  ionospheric 
radio  wave  propagation,  and  he  has  coauthored  a re- 
cently published  handbook  on  this  subject.  Dr  Cohen, 
who  lives  in  northern  Virginia  with  his  wife  and  two 
children , is  now  actively  engaged  in  the  preparation  of 
books  for  children  on  such  topics  as  computer  funda- 
mentals and  robotics. 
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Figure  1:  The  number  of  articles  published  annually  in 
US  scientific  and  technical  journals  increased  con- 
siderably between  I960  and  1975.  This  is  due  in  large 
part  to  subdivisions  within  the  scientific,  technical , 
medical  and  sociological  fields.  It  is  projected  that  by 
1980  the  number  of  articles  published  annually  will 
reach  400,000. 


over  50,000  scientific  and  technical  periodicals  are 
published  worldwide  each  year.  Further,  the  annual 
number  of  US  journal  contributions  probably  ex- 
ceeds 350,000,  and  is  expected  to  reach  400,000  by 
1980. 

Consider,  too,  how  the  use  of  earth  sensing 
satellites  (Klass,  1977)  has  contributed  to  the 
information  explosion.  The  currently  used  LAND- 
SAT  series  of  earth  exploration  satellites,  for 
example,  will  shortly  be  joined  in  space  by  a variety 
of  more  capable  systems  which  will  be  used  for 
such  applications  as  topographic  mapping,  mineral 
exploration,  and  crop  forecasting.  They  will  yield  a 
volume  of  data  which  is  almost  beyond  com- 
prehension. Yet  even  today,  researchers  are  able  to 
use  only  a very  small  fraction  of  the  data  collected 
by  earth  sensing  satellites.  Thus  users  of  the  satellites 
find  themselves  in  a position  that  can  only  be  de- 
scribed as  data  rich  and  information  poor. 


Figure  2:  The  US  is  not  alone  in  technological  ad- 
vancement. As  illustrated  here,  the  number  of  scientific 
and  technical  journals  published  annually  in  the  US 
and  worldwide  more  than  doubled  between  1960  and 
1975.  It  is  estimated  that  by  1980  the  annual  number 
of  such  journals  published  worldwide  will  exceed 
60,000. 


Clearly,  new  techniques  are  required  to  encode, 
process  and  record  information  . . . techniques 
which  will  speed  the  transmission,  receipt, 
reproduction,  and  dissemination  of  this  vital 
resource. 

Since  the  transmission  and  receipt  of  informa- 
tion is  critical  to  the  Information  Age,  this  age’s 
communication  requirements  will  be  awesome. 
Norbert  Wiener,  the  great  mathematician,  once 
said  that,  “Information  is  a name  for  the  content 
of  what  is  exchanged  with  the  outer  world  as  we 
adjust  to  it,  and  make  our  adjustment  felt  upon  it.” 

If  we  substitute  the  word  “communicated”  for 
“exchanged,”  we  see  that  every  human  endeavor, 
by  this  definition  of  information,  necessarily  in- 
volves one  or  more  communication  systems  which 
are  required  to  maintain  relationships  between  an 
individual  and  the  universe.  Yet,  before  an 
individual  can  use  information,  other  systems  must 
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Figure  3:  An  advanced  communications  and  control  system  of  the  type  now  being  developed  by  the  American 
Telephone  and  Telegraph  (AT&T)  Company.  The  use  of  digital  information  packets  will  permit  many  messages 
to  be  interleaved  on  the  same  communication  link. 


collect  and  convey  raw  data  for  processing,  encode 
and  store  the  resulting  information,  and  retrieve 
and  transmit  this  information  to  the  individual  for 
use. 

In  short,  there  can  be  no  Information  Age  with- 
out communications. 

This  last  statement  is  not  trivial.  We  take  for 
granted  the  basic  tools  with  which  we  communi- 
cate: our  senses.  Yet,  without  the  ready  exchange 
of  information  between  individuals,  and  between 
peoples,  cultural  impoverishment  would  result. 
One  has  only  to  witness  the  state  of  development 
of  isolated  tribes  in  Brazil  and  in  Papua-New 
Guinea,  for  example,  to  observe  that  in  many 
cases,  their  cultures  have  advanced  little  since  the 
Stone  Age.  This  is  not  to  argue  that  life  in  the 
more  industrially  developed  areas  is  necessarily 
better  than  life  in  isolated  cultures.  It  is  only  meant 
to  indicate  that  populations  which  are  isolated  from 
the  mainstream  of  current  thought  and  activity  are 
“impoverished”  by  the  standards  we  set  today. 

Isaac  Asimov  once  identified  the  ability  to  com- 


municate using  electronic  media  as  one  of  four 
landmarks  in  human  history  (the  other  three  were 
when  we  learned  to  speak,  to  write,  and  to  print 
with  movable  type).  Today,  in  all  areas  of  our  pri- 
vate and  business  lives,  the  impact  of  communica- 
tions and  information  transfer  is  being  felt  with 
greater  frequency  and  intensity. 

Through  the  development  of  electronic  tech- 
nology and  the  attendant  large  scale  integration 
(LSI)  of  electronic  components,  we  are  now  able: 

• to  communicate  instantly,  on  a worldwide 
basis,  using  communication  satellites; 

• to  transfer  funds  into,  within,  and  out  of  a 
banking  system; 

• to  execute  conferencing  between  individuals, 
between  individuals  and  computers,  and  be- 
tween computers; 

• to  speed  information  transfer  through  the  use 
of  “electronic  mail;” 

• to  store  and  manage  large  quantities  of  infor- 
mation for  subsequent  retrieval  and  use; 
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Modified  after  T Hanke.  Business  Week.  November  6 1978 


Photo  1:  This  scene,  which  was  generated  in  real  time  by  a computer  graphics  system,  shows  a pilot's  view  of  a 
landscape  as  it  would  be  seen  from  the  cockpit  of  an  aircraft  flying  at  a low  altitude.  Visual  simulation,  such  as  that 
shown  here , is  used  by  the  military  and  commercial  communities  to  enhance  training  effectiveness , to  improve 
operator  efficiency,  and  to  reduce  training  costs.  This  scene  was  generated  by  General  Electric's  Compu-Scene 
system,  one  of  the  more  advanced,  all  electronic,  image  generation  systems  produced  today. 


• to  simulate  sophisticated  devices  (for  exam- 
ple, an  aircraft  cockpit)  and  the  environments 
in  which  they  operate; 

• to  automate  design  and  manufacturing  pro- 
cesses using  “computer-aided-design”  (CAD) 
systems; 

• to  perform  air  traffic  control  (ATC)  using  real 
time  data  acquisition  and  display  terminals; 

• to  provide  computer-aided  instruction  for 
educational  purposes; 

• to  provide  interactive  audio  and  video 
telediagnosis  (telemedicine)  for  emergency 
situations  in  remote  locations; 

• to  play  sophisticated  games  in  our  homes 
using  computerized  devices  which  are  enter- 
taining as  well  as  challenging; 

• to  communicate  directly  with  computers  and 
machines  using  voice  recognition  systems; 

• to  receive  information  directly  from  com- 
puters and  other  devices  by  means  of  voice 
synthesis  systems; 


• to  employ  digital  telephone  switches  and  other 
systems  which  optimize  the  transfer  of  infor- 
mation; 

• to  impart  a modicum  of  intelligence  (albeit 
artificial)  to  machines  and  other  devices 
(robots)  for  use  in  such  areas  as  computer- 
aided  manufacturing; 

• to  employ  multiple  access  communication 
systems  which  permit  numerous  exchanges  to 
be  made  simultaneously  in  the  same  fre- 
quency band; 

• to  communicate  by  radiotelephone  from  vehi- 
cles in  motion  at  sea,  on  land,  and  in  the  air; 

• to  type,  revise,  and  retrieve  information 
quickly  from  electronic  typing  and  editing 
systems. 

These  and  many  other  examples  of  today’s  com- 
munication and  information  processing  capabilities 
testify  to  our  abilities  to  exchange  information  with 
one  another,  as  well  as  with  machines.  Yet  some  of 
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Photo  courtesy  of  General  Electric 


Modified  after  Allan,  1976 


When  one  considers  that  the  capacity  of  the  first  telegraph  system,  in  1840, 
was  about  one  bit  per  second,  it  is  readily  apparent  that  the  development  of 
communication  systems  which  use  electronic  media  is,  indeed,  one  of  our 
greatest  achievements. 


these  capabilities  would  not  have  been  possible 
without  the  development  of  telecommunication 
systems  having  transmission  capacities  of  up  to  100 
million  bits  per  second.  When  one  considers  that 
the  capacity  of  the  first  telegraphy  system,  in  1840, 
was  about  one  bit  per  second,  it  is  readily  apparent 
that  the  development  of  communication  systems 
which  use  electronic  media  is,  indeed,  one  of  our 
greatest  achievements. 

Of  the  communication  and  information  process- 
ing capabilities  noted  above,  one  in  particular  has 
the  potential  for  affecting  our  personal  and  busi- 


ALBUQUERQUE 
COMPUTER  (I  ) 

CENTER 


TO  AJO 


*'C0 


Figure  4:  STARPHAC,  a NA SA -sponsored  telemedicine  system , is  now  undergoing 
evaluation  on  the  Papago  Indian  Reservation  in  south  central  Arizona. 
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ness  lives  significantly.  This  one  is  known  as 
“computer  conferencing.” 

Arthur  C Clarke,  who  wrote  2001  — A Space 
Odyssey , has  for  years  admonished  his  readers: 
“Don’t  commute  — communicate!”  In  the  Infor- 
mation Age,  this  thought  will  be  realized  through 
advanced  communication  and  control  systems 
which  will  serve  multiple  users  employing  a variety 
of  equipment  (eg:  keyboard  terminals,  graphic  dis- 
plays, computers,  etc).  Such  advanced  communica- 
tion systems,  which  will  be  worldwide  in  their 
coverage,  will  continuously  monitor  terminals  for 
demand  access.  They  will  determine  the  best 
method  by  which  to  link  two  or  more  terminals 
and/or  central  processors  together,  and  will  moni- 
tor network  performance  so  as  to  take  action  in  the 
event  that  service  on  a link  deteriorates  below  a 
predetermined  level  of  performance. 

The  advantages  in  using  such  systems  are  many. 
Perhaps  most  important  is  the  fact  that  com- 
puterized conferences  using  advanced  communica- 
tion systems  will  be  able  to  support  meetings  that 
will  be  “attended”  by  individuals  who  may  be 
separated  by  thousands  of  miles.  No  one  has  to 
leave  his  or  her  office,  and  in  many  cases,  partici- 
pants will  work  in  their  homes,  using  a standard 
telephone  line  to  link  their  terminal  to  the  com- 
puterized conferencing  system.  With  more  than 
half  of  the  workforce  in  the  United  States  now  en- 
gaged in  information  or  communications  activities, 
the  potential  for  making  more  effective  use  of  a 
worker’s  time  through  computerized  conferencing 
is  staggering. 

But  there  are  other  advantages  to  computerized 
conferencing,  many  of  which  are  quite  subtle. 
Turoff  and  Hiltz  (1977),  for  example,  observed 
that  when  using  computer  conferencing,  more  peo- 
ple participate  in  the  exchange;  that  is,  situations  in 
which  a few  people  might  otherwise  dominate  a 
face-to-face  meeting  are  defused.  In  addition, 
groups  using  computer  conferencing  tend  not  to 
dwell  on  a given  topic,  but  instead,  cause  the  ex- 
change to  range  over  a variety  of  pertinent  subject 
areas.  Finally,  there  is  less  pressure  to  reach  last 
minute  decisions  since  the  time  that  would  be  used 
for  travel  can  now  be  used  more  effectively  for 
analysis  of  the  problem  at  hand. 

Computerized  conferencing  is  not  the  answer  to 
all  conferencing  problems,  however.  In  some  situa- 
tions, face-to-face  contact  is  simply  a necessity; 
these  include  situations  where  matters  of  a per- 
sonal nature  are  being  discussed,  where  a group 
must  physically  be  together  under  a strong  leader, 
or  where  delicate  negotiations  must  take  place. 
Further,  it  is  not  altogether  clear  that  easy  access  to 
individuals  in  their  homes  and  offices,  through  the 
use  of  computerized  conferencing  systems,  is 
necessarily  desirable  at  all  times  because  of  the 


interruptions  such  a system  will  cause  in  other 
activities.  Even  today,  the  telephone  all  too  fre- 
quently forces  users  to  stop  their  activities  to  re- 
spond to  the  calling  party.  Further,  with  users  of 
conferencing  systems  accessible  in  their  homes  and 
offices,  when  will  people  be  able  to  “get  away  from 
it  all”?  When  will  the  individual  have  time  to 
reflect  on  activities,  and  on  the  larger  implications, 
of  his  or  her  work? 

Some  answers  to  these  questions  will  probably 
come  from  a multitude  of  future  studies  on 
“human  factors  and  computer  conferencing.”  But 
while  social  scientists  wrestle  with  such  problems, 
it  is  safe  to  assume  that  in  the  Information  Age, 
life  will  change  to  accommodate  new  techniques 
for  information  exchange.  Given  this  fact,  we  must 
begin  to  consider  now  how  our  lives  may  change, 
lest  we  face  the  shock  of  entering  the  Information 
Age  without  the  necessary  technical  and  psy- 
chological preparation. 

Consider,  too,  how  the  exchange  of  information 
on  a timely  and  comprehensive  basis  will  be  of 
increasing  importance  to  military  commanders,  and 
specifically,  to  the  battlefield  commander.  The  lat- 
ter, among  other  things,  must  have  a means  by 
which  to  display  all  of  the  information  which  is 
available  so  that  all  of  the  factors  which  bear  on 
any  given  situation  can  be  taken  into  account. 
Given  this  requirement,  information  displays,  and 
in  particular  those  which  employ  color  imaging, 
will  take  on  added  importance  in  the  Information 
Age.  This  point  was  noted  by  Eberhardt  Rechtin, 
who,  in  his  keynote  address  to  the  1978  IEEE 
Eastern  Conference  (EASCON),  said: 

“We  now  have  military  displays  which  show 
friendly , neutral  and  enemy  forces  in  different  col- 
ors on  the  same  display.  Rapidly  being  added  to 
these  displays  are  cues  for  some  of  the  special 
characteristics  of  the  objects  being  displayed  such 
as  vector  direction , vector  velocity , and  armament 
range.  We  could  go  further  and  indicate  probable 
fuel  reserves,  indicate  which  elements  were  just 
put  out  of  action f and  indicate  which  moves  are 
potentially  threatening  or  counterproductive.  By 
extending  the  ideas  of  pattern  recognition  and 
bringing  in  the  principles  of  warfare , we  might  be 
able  to  visualize  the  strategic  intentions  and  possi- 
bly predict  the  future  actions  of  either  or  both 
sides.  ” 

Dr.  Rechtin  added  that  this  same  display 
capability  could  be  used  to  visualize  the  spread  of 
diseases  in  the  human  body  or  within  a population, 
or  to  visualize  the  dynamic  performance  of 
transportation  and  logistics  systems,  as  well  as  to 
monitor  and  control  a network  of  communication 
systems.  In  short,  he  concluded  that  during  the 
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Many  nations  fear 
that  they  will  be 
overwhelmed  by  the  media 
from  developed  countries, 
and  so,  they  are  seeking 
to  erect  protectionist 
barriers  to  the  free 
flow  of  information. 


Information  Age,  “the  expression,  I see , will  have 
a meaning  only  dimly  perceived  today.’1 

It  may  be  postulated  that  our  ability  to  amass 
information  and  to  communicate  is  a direct  result 
of  our  technological  state  of  development.  Con- 
versely, it  may  be  postulated  that  this  state  of 
development  is  a prerequisite  for  our  continued 
development  in  the  Information  Age.  If  these 
postulates  are  valid,  we  reach  the  somewhat  dis- 
concerting conclusion  that  not  all  societies  are  pre- 
pared for,  nor  are  they  capable  of  participating  in, 
the  Information  Age.  This,  in  turn,  suggests  that 
there  will  be  a significant  level  of  conflict  between 
those  societies  which  are  technologically  positioned 
to  embrace  this  new  age,  and  those  societies  which 
are  struggling  to  reach  a state  of  preparedness. 

That  this  dichotomy  exists  is  readily  apparent 
when  one  considers  the  gulf  which  exists  between 
the  so-called  developed  countries  and  the  less 
developed  countries.  It  is  not  surprising  to  find  that 
the  less  developed  countries  are  increasingly  con- 
cerned about  the  flow  of  information  across  their 
national  borders.  Simply  put,  many  nations  fear 
that  they  will  be  overwhelmed  by  the  media  from 
developed  countries  (Kroloff  and  Cohen,  1977), 
and  so,  they  are  seeking  to  erect  protectionist  bar- 
riers to  the  free  flow  of  information.  This  philoso- 
phy sanctions  government  control  of  information, 
including  the  media,  and  as  a result,  we  are  already 
witnessing  a decline  in  the  amount  of  information 
which  is  available  to  us  from  certain  countries. 

In  commenting  on  this,  Stanley  Meisler  (1978) 
recently  noted  that  “the  Third  World  is  harassing 
foreign  correspondents  more  and  more.  In  some 
areas,  a virtual  news  blackout  exists,”  and  today, 
“ministries  of  information  (in  Third  World  coun- 
tries) react  to  stories  they  find  displeasing  by 
admonishing,  expelling,  or  jailing  correspondents” 
(Meister  was  expelled  from  Zambia  in  1970  be- 
cause an  official  there  took  offense  at  an  article  he 
wrote  on  that  country).  So  prevalent  are  the  prob- 
lems in  covering  the  Third  World  that  Philip  Foisie 
of  the  Washington  Post  once  noted:  “The  world  is 
closing  down  around  us”  (Kroloff  and  Cohen, 
1977). 
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The  world  is  also  closing  in  around  us!  The 
immediacy  of  the  news  media  now  brings  a 
multitude  of  disasters  and  tragedies  to  the  break- 
fast and  dinner  table.  Whether  one  opens  the  pages 
of  a newspaper  to  see  pictures  of  a morgue  in  the 
Canary  Islands  following  an  airline  collision,  or  of 
bloated,  rotting  bodies  lying  on  the  ground  in 
Jonestown,  Guyana,  we  are  constantly  bombarded 
with  distressing  news  from  all  over  the  globe.  As  a 
result  the  negative  news  which  reaches  us  stretches 
our  physical  and  mental  capabilities  to  absorb  and 
resolve  those  matters  which  directly  and  indirectly 
impact  on  our  lives.  Perhaps  all  that  is  news  is  not 
fit  to  print,  and  the  western  world’s  current  em- 
phasis on  violence  in  the  news  will  have  to  be  tem- 
pered by  a realization  that  as  more  and  more 
material  becomes  available,  people  will  seek  only 
that  information  which  is  enlightening  and  of 
benefit  to  them. 

With  respect  to  the  need  for  a universal  accep- 
tance of  information  exchange,  and  given  the 
benefits  which  could  accrue  to  such  an  exchange  — 
benefits  such  as  improved  relations  between  the 
peoples  and  governments  of  the  world,  and  en- 
hanced opportunities  for  international  develop- 
ment of  trade  — it  is  surprising,  if  not  shocking,  to 
find  that  the  United  States  has  no  policies  on  many 
of  the  major  issues  which  will  confront  us  in  the 
Information  Age.  In  fact,  consideration  is  yet  to  be 
given  by  our  government  to  the  need  for  a coor- 
dinator or  a central  clearinghouse  for  information 
policies  of  an  international  nature  (Kroloff  and 
Cohen,  1977).  Further,  many  administrators  and 
US  officials  are  unable,  in  many  cases,  to  recognize 
important  relationships  between  diverse  subject 
areas  which  eventually  must  be  addressed  in  a 
comprehensive  policy  statement  on  information 
and  communications. 

Consider,  for  example,  the  forthcoming  World 
Administrative  Radio  Conference  (WARC)  to  be 
held  in  late  1979.  The  WARC,  in  its  deliberations 
on  the  technical,  and  operational  telecommunica- 
tion standards  and  operational  procedures  to  be 
used  through  the  year  2000,  will,  among  other 
things,  address  the  question  of  the  use  of  broad- 

Before  an  individual  can  use 
information,  other  systems 
must  collect  and  convey  raw 
data  for  processing,  encode  and 
store  the  resulting  information,  and 
retrieve  and  transmit  this 
information  to  the  individual 
for  use. 


Clearly,  new  techniques  are 
required  to  encode,  process  and 
record  information  . . . techniques 
which  will  speed  the  transmission, 
receipt,  reproduction,  and 
dissemination  of  this  vital 
resource. 

casting  satellites,  and  the  transmission  of  informa- 
tion by  these  satellites  to  people  on  entire  conti- 
nents. One  may  reasonably  ask  how  the  matter  of 
broadcasting  satellites  relates,  say,  to  the  question 
of  how  much  information  about  an  individual 
should  be  stored  in  a central  data  base,  or  to  ques- 
tions related  to  the  free  flow  of  information  be- 
tween individuals,  corporations  and  countries.  The 
answer  is  that  all  of  these  matters  are  related  to  the 
central  question  of  how  the  availability  of  informa- 
tion will  or  should  shape  interpersonal  and  interna- 
tional relations  in  the  Information  Age. 

Finally,  in  the  Information  Age,  there  is  the 
danger  that  with  the  efficient  exchange  of  informa- 
tion, and  with  virtually  everyone  able  to  work  from 
the  same  information  base,  theories  and  opinions 
which  are  contrary  to  commonly  held  beliefs  will 
meet  with  ever  increasing  opposition.  Eventually, 
those  individuals  with  unique  approaches  to  a 
problem  may  become  reluctant  to  voice  their 
views,  and  so,  valuable  insights  may  be  lost. 

Classical  examples  of  intolerance  to  new  con- 
cepts and  ideas  include  early  opposition  to  Charles 
Darwin’s  theory  of  evolution,  and  to  Alfred 
Wegener’s  hypothesis  on  continental  drift  (the  lat- 
ter being  an  early  formulation  of  the  plate  tectonic 
theory,  which  is  now  almost  universally  accepted). 
However,  even  today,  we  often  find  it  difficult  to 
open  our  minds  and  to  give  consideration  to  new 
theories  and  hypotheses  which  deviate  from  the 
norm.  Such  narrowminded  thinking  will  be  the 
bane  of  the  Information  Age. 

Yes,  we  are  entering  the  Information  Age,  an 
age  which  will  see  humanity  extend  its  information 
processing  and  decision  making  capabilities  to  the 
greatest  heights  ever  achieved.  Life  in  this  new  age 
will  be  challenging,  exciting,  mind  expanding  and 
rewarding.  And,  as  you  might  expect,  many 
changes  will  occur  in  our  life  styles  at  home  and  at 
work.  These  changes,  however,  will  be  evolution- 
ary, in  nature,  rather  than  revolutionary.  As  such, 
there  will  be  time  to  embrace  those  technologies 
which  will  permit  us  to  control  information,  and  in 
doing  so,  to  control  our  destiny. 

This  is  the  promise  of  the  new  age  ...  the  Age 
of  Information.* 
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Computer  Clubs 
Who  Needs  Them? 


It  all  began  one  typical  Friday 
afternoon  when  I joined  a group  of 
coworkers  for  one  of  those  infa- 
mous three  martini  lunches.  We 
were  all  contemplating  a glorious 
weekend,  when  Steve  caught  me 
off  guard  by  asking,  “Lloyd,  when 
the  hell  are  you  going  to  break 
down  and  stop  stashing  all  that  loot 
you  collect  every  week  and  go  out 
and  buy  yourself  a computer?” 

Now  Steve  was  a special  case  be- 
cause he  was  a tinkerer  from  way 
back.  Steve  never  threw  away  any- 
thing. His  cellar  contained  every 
electronic  circuit  and  component 
that  he  had  been  able  to  get  his 
hands  on  since  grammar  school 
days.  Dusty  cardboard  boxes  hid- 
den under  the  counters  contained 
such  treasures  as  his  first  audio 
amplifier  (original  design  of 
course),  vintage  vacuum  tubes 
dating  back  to  Atwater  Kents, 
salvaged  power  transformers,  as- 
sorted resistors  and  capacitors  and 
some  of  the  first  transistors  ever 
sold.  Steve  had  become  involved 
in  personal  computing  at  its  very 
inception  and  proudly  showed  off 
his  first  BYTE  plus  the  original 
mailer  to  all  friends  and  guests 
who  visited  his  cellar. 

His  first  computer  kit  featured 
an  8008  microprocessor  and  eight 
front  panel  switches  as  the  only 
means  of  entering  programs.  He 
has  since  graduated  to  a Z-80 


by  Lloyd  and  Debbi  Kishinsky 

If  you  don’t  understand 
some  of  the  theory,  can’t 
get  your  cassettes  to  read 
properly,  can’t  get  your 
programs  to  run,  need 
help  in  designing  a 
circuit,  want  to  see  the 
hardware  in  action 
before  shelling  out  your 
hard  earned  bucks,  want 
to  develop  a new  high 
level  language  — help  is 
always  available. 


system  with  64  K of  programmable 
memory,  dual  floppy  disks,  a video 
display  terminal,  printer,  and 
graphics  display. 

Up  until  the  moment  he  con- 
fronted me  in  the  restaurant,  I was 
only  an  observer  to  his  world  of 
home  computers.  My  involvement 
with  computers  had  always  been 
confined  to  my  place  of  employ- 
ment. But  now  as  I gave  it  some 
thought,  I realized  I could  no 
longer  resist.  All  I was  doing  with 
my  spare  time  was  playing  tennis, 
going  skiing,  watching  Saturday, 
Sunday  and  Monday  football  and 
boozing  it  up  with  the  guys  after 
work. 

Having  made  the  decision,  I 
submerged  myself  in  researching 
the  field.  I studied  all  the  catalogs, 
visited  all  the  computer  stores 
within  a 50  mile  radius  and  called 
up  the  chief  engineers  of  the 
various  companies.  After  weeks  of 
intensive  research,  I disregarded 


all  the  facts  that  I had  gathered  and 
went  out  and  bought  a microcom- 
puter system  in  kit  form,  identical 
to  Steve’s. 

Things  went  along  quite 
smoothly  at  first.  I spent  endless 
hours  soldering  the  little  integrated 
circuit  sockets  and  components 
into  the  printed  circuit  boards.  As 
soon  as  each  board  was  completed, 
I would  scamper  over  to  Steve’s 
house  and  plug  it  into  his  system 
for  a test.  Using  this  technique,  I 
had  my  computer  up  and  running 
in  approximately  five  weeks. 

I felt  like  the  proud  father  of  a 
newborn  baby.  My  friends  and 
family  were  charmed  by  the  magic 
my  computer  and  I were  capable  of 
performing.  I kept  all  the  kids  on 
the  block  entertained  with  com- 
puter games.  I spent  endless  happy 
hours  refining  my  system  . . . and 
then  it  happened.  One  morning, 
Steve  came  into  my  office  and  in- 
formed me  that  he  had  accepted  a 
position  with  another  company  and 
would  be  moving  in  two  weeks. 

I was  panic  stricken.  I felt  like  a 
babe  in  the  woods,  defenseless 
against  the  complexities  of  the 
computer  world.  I didn’t  know 
where  to  turn.  Luckily,  a few  days 
later  a firm  and  reassuring  voice 
came  to  me  from  above.  Don,  who 
worked  in  a department  on  the 
second  floor,  called  to  ask  if  I’d  be 
interested  in  attending  a meeting 
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Steve  Dresser  telling  Ray  Archer  about  the  features  of  his 
talking  calculator . An  interesting  note  on  the  potential 
applications  of  small  computers  is  the  fact  that  Steve  Dresser 
is  blind . 


Steve  Dresser  programming  an  Apple  and  using  Morse  code 
to  determine  whether  the  code  has  been  entered  properly. 


Leo  Taylor  and  John 
Shelley  reviewing  the 
schematic  of  John  *s  com- 
puter and  discussing  a 
problem  with  the  video 
interface. 


John  Shelley  explaining 
the  signal  flow  of  his  SD 
Sales  Z-80  computer. 


Linda  Pro  explaining  some  of  the  techniques  she  has  developed 
to  keep  the  interest  of  preschoolers  during  learning  situations , 

using  the  Apple  II  with  color  graphics.  Leo  Taylor  demonstrating  the  use  of  his  6800  computer. 
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Sign  found  in  Greenville  NH,  mill  town,  population  1720 


Photo  by  N Salmon 


of  the  local  computer  club  that 
Thursday  night.  He  said  that  he 
had  been  to  a few  meetings  and 
had  met  a number  of  interesting 
people.  I accepted  the  invitation 
and  after  that  first  meeting  I 
realized  that  I could  now  count  on 
these  people  to  fill  the  void  left  by 
Steve’s  departure. 

The  Connecticut  Computer  Club 
(CCC  for  short)  was  started  in  the 
fall  of  1976.  Approximately  15 
members  gathered  at  the  new 
computer  store  in  South  Windsor 
on  the  first  Thursday  of  each 
month  to  discuss  the  many  aspects 
of  their  new  hobby.  The  members 
ranged  from  systems  analysts  to 
students,  engineers  to  amateur 
radio  enthusiasts.  All  were  in- 
volved in-  some  way  with  com- 
puters or  electronics  as  part  of 
their  jobs. 

In  those  early  days,  homemade 
microcomputers,  Altairs,  IMSAIs 
and  other  microcomputers  in  kit 


form,  were  all  the  rage.  Of  course, 
there’s  always  one  killjoy  in  the 
crowd.  Every  once  in  a while,  Bruce 
would  bring  an  IBM  5100  to  the 
meetings.  Bruce  is  a consultant  who 
travels  about  the  country  writing 
programs  for  the  banking  industry, 
carrying  his  prize  possession  from 
place  to  place.  I still  don’t  under- 
stand how  it  is  possible  to  get  a 24 
by  80  display  that  is  crisp  and  clean 
on  a 5 inch  screen.  I’m  having 
trouble  deciphering  a 16  by  32  dis- 
play on  my  9 inch  television 
screen. 

The  original  group  of  15  has 
now  grown  to  over  60.  Surpris- 
ingly, the  membership  has  re- 
mained basically  the  same  in  that 
most  of  the  members  are 
interested  in  microcomputers 
strictly  as  a hobby.  Few  executive 
types  planning  to  utilize  the  com- 
puter as  a means  of  simplifying 
their  paperwork  in  business  or  at 
the  office  are  to  be  found.  Perhaps 


the  individual  who  considers  the 
computer  strictly  as  a business  tool 
can  obtain  all  the  information  he 
requires  at  one  of  the  many  3 day 
seminars  that  are  advertised  in  the 
media. 

For  the  first  year  and  a half,  all 
the  club  meetings  were  held  at  the 
computer  store.  As  the  group  grew 
in  size,  it  became  more  and  more 
difficult  to  hold  the  attention  of 
the  members  for  more  than  five 
minutes  at  a time  due  to  the  lack 
of  adequate  seating.  There  were 
just  too  many  distractions.  The 
walls  and  shelves  were  lined  with 
the  latest  books  and  magazines, 
circuit  boards  and  wiring  kits, 
components,  tools,  cassettes  con- 
taining all  the  latest  games,  com- 
puters, printers,  and  graphic  dis- 
plays. The  members  were  eager  to 
examine  everything!  Finally,  a 
proposal  was  made  to  change  the 
place  of  the  meetings  to  the  local 
library  even  it  it  meant  having  to 
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pay  for  the  conference  room.  The 
proposal  passed,  but  I must  admit  I 
miss  standing  around  talking  to  my 
friends,  surrounded  by  all  the 
goodies. 

Two  talks  are  normally  sched- 
uled for  each  meeting,  one  hard- 
ware oriented  and  the  other  soft- 
ware oriented.  Members  are  re- 
quested to  volunteer  as  speakers 
and  tell  about  their  latest  accom- 
plishments. Some  of  the  topics 
that  have  been  covered  include 
electronic  music,  FOCAL,  floppy 
disk  systems,  programs  to  enter- 
tain preschoolers,  APL,  trouble- 
shooting techniques,  etc.  From 
time  to  time  guest  lecturers  are  in- 
vited to  come  in  and  demonstrate 
the  latest  in  microcomputer  hard- 
ware and  peripherals.  Special  inter- 
est groups  have  also  been  formed 
and  meet  at  members’  homes  on 
weekends.  Classes  are  held  in  as- 
sembly language,  BASIC  program- 
ming and  operating  systems.  Sub- 
jects such  as  these  are  best  taught 
in  quiet  surroundings  and  with 
small  numbers  of  people. 

One  of  the  things  I like  best 
about  the  club  is  the  air  of  infor- 
mality. I find  that  I can  talk  to 
other  computer  enthusiasts  with- 
out having  to  defend  my  choice  of 
hobby.  How  can  you  describe  to  a 
nonbeliever  the  joy  of  working  on 
a program  until  2:30  in  the  morn- 
ing? Steve,  Ray,  Don  and  Linda 
would  understand  but  not  one  of 
your  neighbors,  friends  or  rela- 
tions would  have  the  faintest  idea 
of  the  thrill  you  get  when,  after  all 
the  hard  work,  your  program 
finally  runs  without  a hitch. 

The  varied  backgrounds  of  its 
members  is  another  of  the  club’s 
strong  points.  If  you  don’t  under- 
stand some  of  the  theory,  can’t  get 
your  cassettes  to  read  properly, 
can’t  get  your  programs  to  run, 
need  help  in  designing  a circuit, 
want  to  see  the  hardware  in  action 
before  shelling  out  your  hard 
earned  bucks,  want  to  develop  a 
new  high  level  language  — help  is 
always  available.  The  club  counts 


How  can  you  describe 
to  a nonbeliever  the 
joy  of  working  on  a 
program  till  2:30  in 
the  morning? 

among  its  members  engineers, 
technicians,  systems  analysts, 
teachers,  designers,  service  reps, 
college  professors,  writers,  hams, 
musicians,  doctors,  and  so  on. 

I discovered  how  truly  valuable 
my  club  membership  was  when  I 
started  a project  to  interface  an 
IBM  Selectric  Model  731  to  my 
microcomputer.  One  of  my  co- 
workers asked  me  if  I’d  be 
interested  in  buying  a few  well- 
worn  Selectrics  that  were  being 
phased  out  by  a local  company.  Of 
course  I jumped  at  the  chance! 
When  I got  the  units  home,  I took 
the  best  of  the  lot  and  got  it  in 
working  condition  by  scrounging 
parts  from  the  other  machines.  I 
brought  the  finished  product  to  the 
next  club  meeting  and  gave  a short 
talk  and  demonstrated  how  IBM 
had  converted  the  basic  typewriter 
mechanism  into  a computer  input/ 
output  (I/O)  device.  Before  the  end 
of  the  evening,  I had  sold  the  first 
unit. 

At  this  juncture,  a small  revolu- 
tion was  started  by  some  members 
of  my  family.  My  daughters  stead- 
fastly refused  to  allow  a typewriter 
in  the  house  that  typed  upper  case 
only.  What  would  their  teachers 
say? 

For  weeks,  I searched  for  the 
type  ball  that  would  print  both 
upper  and  lower  case  and  match 
the  keyboard  of  the  binary  coded 
decimal  (BCD)  machine.  Calls  to 
IBM  offices  all  over  the  country 
turned  up  empty.  The  local  office 
had  no  knowledge  of  a Model  731 
let  alone  a BCD  code.  Where  did  I 
finally  find  the  right  information 
...  at  the  computer  club,  naturally. 
One  club  member  who  had 
listened  to  my  talk  at  the  previous 
meeting  had  been  so  impressed 
with  the  possibilities  of  Selectric  as 


a hard  copy  device  that  he  went 
out  and  bought  one.  Fortunately, 
his  unit  came  with  the  little  round 
beauty  I had  been  searching  for.  It 
was  P/N  1167948.  That  number  is 
now  indelibly  etched  in  my 
memory  along  with  my  social 
security  number,  my  Army  serial 
number  and  my  wife’s  birthday.  I 
had  satisfied  my  daughters  but 
then  found  that  I needed  an  ASCII 
keyboard  that  supported  both 
lower  and  upper  case. 

My  original  keyboard  was  from  a 
Sander’s  Associates  720  terminal 
that  I had  purchased  surplus.  The 
unit  was  vintage  1970  and  used  a 
diode  matrix  to  generate  the  ASCII 
code.  No  matter  how  hard  I tried  to 
make  the  necessary  modifications, 
the  combinations  of  keys  and 
switches  necessary  to  get  upper 
and  lower  case  plus  carriage 
return,  back  space,  escape  and 
Control  M were  too  much  for  me  to 
remember.  I passed  the  word 
around,  scanned  all  the  magazine 
ads,  and  combed  the  flea  markets 
but  none  of  these  endeavors 
proved  successful.  Where  did  I get 
the  lead  that  led  to  my  new  addi- 
tion . . . you  guessed  it.  There  was 
a member  who  had  a friend  who 
had  a keyboard  for  sale  that  was 
perfectly  suited  to  my  needs.  All  I 
had  to  do  was  put  it  in  a case,  add 
eight  pull  up  resistors  and  inverters 
and  make  up  a cable.  Again,  all  the 
brainpower  and  sources  of  material 
came  from  the  club  members  I had 
met. 

Some  members  of  the  general 
public  may  envision  the  personal 
computing  enthusiast  as  an  anti- 
social individual  who  prefers  to 
spend  hours  upon  hours  working 
alone  in  front  of  a machine.  But  in 
actuality,  a computer  group  pro- 
vides an  invaluable  opportunity  for 
the  enthusiast  to  get  together  with 
other  people  who  share  a common 
interest.  The  exchange  that  takes 
place  at  computer  club  meetings 
sheds  light  on  areas  where  you 
might  wander  in  the  dark  for 
months  on  your  own.* 


Summer  1979  ® onComputing  Inc 


77 


Continued  from  page  11 


can  be  a poor  choice.  More  and  more  of  them  are 
being  sold  as  complete  packages  with  little  or  no 
provision  for  altering  or  expanding  the  system. 
This  is  perfectly  satisfactory  if  you  don't  anticipate 
a need  for  more  than  the  initial  package  includes, 
but  if  your  needs  for  memory  or  peripheral  devices 
expand,  you  may  be  disappointed.  Also,  the 
sketchy  documentation  accompanying  some  fully 
assembled  systems  might  make  it  pratically 
impossible  for  you  to  perform  any  modifications. 
Here  again,  it  is  vital  to  have  a clear  idea  of  what 
you  want  to  do  with  the  computer  before  you  buy 
it.  Many  applications  can  be  handled  perfectly  well 
on  a package  system  and  will  never  require  any 
additional  capabilities.  If  this  is  true  of  your 
application,  you've  nothing  to  fear;  but  if  you  can 
foresee  a need  to  expand  your  computer  system, 
be  sure  the  system  you  choose  can  be  expanded  in 
the  ways  you  need. 

For  many  people,  a fully  assembled  system  will 
be  the  answer.  It  almost  always  carries  a stronger 
warranty  than  a comparable  kit,  and  eliminates 
electronics  expertise  as  a prerequisite  for  enjoying 
computing.  If  you  choose  this  alternative,  you 
needn't  do  anything  more  technically  complex  than 
plugging  in  a power  cord.  You  can  start  using  the 
computer  immediately.  Whether  your  interest  is 
games,  program  development,  or  an  application 
(like  accounting)  in  which  the  computer’s  calcula- 
tions are  more  important  than  the  type  of  com- 
puter that  does  the  job,  you  can  begin  without 
delays  for  construction  and  checkout.  This  is  the 
major  benefit.  The  success  of  recently  introduced 
package  systems,  which  offer  all  the  elements  of  a 
minimal  system  in  an  attractive  case,  testifies  to 
the  number  of  people  who  find  this  approach  the 
most  convenient  one. 

Several  sorts  of  computers  are  currently  avail- 
able. Let’s  look  briefly  at  the  options  to  see  whose 
needs  they  best  suit. 

One  Board  vs  Mother  Board  vs  All-in-One 

A one  board  processor  is  exactly  what  it  says:  a 
single  printed  circuit  card  containing  all  the  essen- 
tials of  a processor  and,  sometimes,  a complete 
minimal  system.  It  does  not  have  a case  and 
generally  does  not  include  a power  supply,  which 
converts  line  current  into  the  form  required  by  the 
board's  components.  In  this  class,  two  examples 
are  the  KIM-1  and  the  Technico  9900  (see  photos 
1 and  2). 

A single  board  microcomputer  fills  several  needs 
well.  It  is  usually  inexpensive,  often  includes 
enough  for  a person  who  wants  to  get  started  in 


...  if  you  can  foresee  a need  to 
expand  your  computer  system,  be 
sure  the  system  you  choose  can  be 
expanded  in  the  ways  you  need. 


computing,  and  is  almost  always  expandable.  Thus, 
as  the  user's  needs  grow,  the  system  can  grow.  If 
you’re  interested  in  process  control  applications,  a 
one  board  microcomputer  may  be  well  suited  to 
your  needs,  since  it  is  usually  fairly  small  and  can 
be  extremely  powerful.  The  Technico  9900,  for 
instance,  is  a 16  bit  processor  (not  the  8 bit  pro- 
cessor commonly  found  in  personal  computing) 
and  it  relies  on  a unique  architecture  which  makes 
it  one  of  the  most  powerful  and  versatile  machines 
available. 

But  single  board  computers  have  the  defects  of 
their  advantages.  Expansion,  while  usually  possi- 
ble, generally  requires  electronics  know-how  on 
the  part  of  the  user.  Also,  the  built-in  input  and 
output  (I/O)  facilities  may  be  so  limited  by  the 
board’s  size  that  they  are  unsuited  to  many  applica- 
tions, requiring  the  user  to  invest  in  additional  I/O 
devices.  A one  board  microcomputer  can  be  an 
admirable  choice  for  the  experienced  electronic 
hobbyist,  especially  if  there’s  a project  requiring  a 
microcomputer  in  the  background,  but  is  usually  a 
poor  selection  for  anyone  who  is  uninterested  in 
the  hardware  side  of  computing. 

At  the  other  end  of  the  spectrum  is  the  all-in- 
one  computer,  exemplified  by  the  Radio  Shack 
TRS-80,  the  Exidy  Sorcerer,  the  Commodore  PET 
and  the  Apple  II  (photos  3,  4,  5 and  6).  Here,  in  a 
single  package,  you  get  everything  you  need  for  a 
more  than  minimal  system.  Usually  such  systems 
include  a video  display  for  output,  a keyboard  for 
input,  and  a built-in  audio  cassette  interface  for 
entering  or  recording  prewritten  programs  for  future 
use.  Unlike  many  earlier  home  computers,  the  all-in- 
one  systems  frequently  have  a higher  level  pro- 
gramming language  (such  as  BASIC)  available  in 
read  only  memory,  so  that  the  moment  the  computer 
is  turned  on  the  user  can  address  it  in  an  easy-to-read 
language.  Systems  of  this  sort  are  an  excellent  solu- 
tion for  those  who  must  fit  their  home  systems  into  a 
limited  space. 

The  primary  use  for  the  all-in-one  system  is 
entertainment.  If  your  major  reason  for  wanting  a 
computer  is  to  play  games  with  it,  one  of  these 
systems  may  be  perfect  for  your  needs.  The  PET 
even  includes  on  its  keyboard  some  graphics 
characters  suitable  for  use  in  game  playing.  When 
the  system  has  enough  memory,  all-in-ones  can 
also  be  appropriate  for  program  development  and 
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small  business  applications.  Compact  and  attrac- 
tively packaged,  they  provide  with  a single 
purchase  the  essential  computer  needs  — and  for 
many  people,  that’s  a strong  argument  in  their 
favor. 

The  major  drawback  to  buying  an  all-in-one 
system  is  loss  of  flexibility.  As  mentioned  above, 
with  regard  to  fully  assembled  systems,  expansion 
can  be  impossible  or  extremely  difficult,  especially 
on  all-in-one  fully  assembled  systems.  Overall, 
they  tend  to  limit  your  options,  for  even  if  an  all- 
in-one  system  makes  available  a peripheral  device 
you  need  as  an  add-on,  it  may  not  suit  your  specific 
application.  For  example,  the  print  quality  of  the 
printer  may  be  too  poor  for  your  application.  This 
is  the  main  thing  to  watch  out  for  in  choosing  an 
all-in-one  system.  If  you  expect  to  use  it  solely  for 
an  application  for  which  it  is  well  suited  and  can 
foresee  no  need  for  additional  memory,  I/O,  etc, 
beyond  its  limits,  it  is  probably  the  system  for 
you.  Otherwise,  you  might  be  well  advised  to  keep 
looking. 

A middle  ground  between  one  board  microcom- 
puters and  all-in-one  systems  is  the  class  of  per- 
sonal computer  I have  roughly  characterized  as 
mother  board  computers.  Mother  board  is  the  name 
given  to  the  card  in  these  systems  into  which  all 
the  other  cards  of  the  system  are  plugged.  Exam- 
ples of  systems  of  this  sort  is  the  Southwest  Technical 
Products  (SwTPC)  6800,  shown  in  photo  7.  The 
mother  board  contains  connectors  wired  together  in 
such  a way  that  a card  plugged  into  any  of  them  can 
be  contacted  and  used  by  the  processor.  In  some 
arrangements  only  certain  slots  can  be  used  for  cer- 
tain purposes  (so  many  slots  for  memory,  so  many 
for  interfaces  to  external  devices,  and  so  on),  while 
other  arrangements  permit  any  card  to  be  plugged  in- 
to any  slot.  This  approach  is  quite  often  used  in  com- 
mercial minicomputers  — the  next  step  up,  you 
might  say,  from  personal  computers. 


A single  board  microcomputer 
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language. 


compuTCii/ 
could /nvc 
vou  moNcv 


• Finally,  an  objective  look  at  the  top 

24  micro  systems  sold  throughout  the  world! 

• Honest  pros  and  cons  of  each  system,  plus  a 
straightforward  look  at  the  micro  computer 
industry  as  it  relates  to  you! 

• Written  in  plain  English  for  the  layman.  If  you  are 
considering  the  purchase  of  a personal 
computer,  this  book  will  save  you  money! 

SAMPLE  CONTENTS 

• Don't  Get  Hung  up  on  the  Chips  • Now,  about^j 
the  hardware  • What?  No  software!  • Helpful  - 
suggestions  before  spending  money 
READ  UP  ON  COMPUTERS  BEFORE  YOU 
PUT  YOUR  MONEY  DOWN! 

ONLY  $4.50  PER  VOLUME 
TELEPHONE  TOLL  FREE: 

800-327-6543-  Jldfr 

or  send  this  coupon! 


Summer  1979  ® onComputing  Inc 


79 


There  are  a lot  of  good  systems  out 
there  and  if  you  haven’t  found  the 
right  one,  it  doesn’t  mean  that  the 
right  one  doesn’t  exist.  You  just 
may  not  have  found  it  yet. 


The  benefits  of  this  arrangement  are  numerous. 
Most  important,  perhaps,  expansion  is  allowed  for 
in  advance.  You  can  buy  the  computer  with  only  as 
many  printed  circuit  cards  as  you  need  (eg:  the 
processor  card,  some  programmable  memory,  and 
one  external  interface),  then  add  cards  as  your 
needs  expand.  Even  if  you  fill  the  mother  board, 
there  is  usually  a straightforward  way  in  which  you 
can  add  an  additional  mother  board  to  the  system. 
Thus,  there  are  very  few  applications  for  which  a 
mother  board  system  is  not  satisfactory.  Add  to 
this  the  fact  that  most  mother  board  systems  can 
be  conveniently  interfaced  to  a wide  range  of 
peripheral  devices  produced  by  many  manufac- 
turers and  you  have  an  impressive  set  of 
capabilities. 

This  very  versatility,  however,  is  responsible  for 
the  major  disadvantage  of  mother  board  systems. 
The  fundamental  system  sold  is  the  computer  itself 
— you  must  purchase  the  I/O  devices  (video  dis- 
play, keyboard,  printer,  etc)  and  external  storage 
devices  (cassette  recorder  or  disk  drive,  for  in- 
stance that  you  want  separately.  True,  this  assures 
that  each  part  of  your  system  is  exactly  what  you 
need,  but  it  can  also  drive  up  the  price  of  the 
system  as  a whole.  For  the  maximum  flexibility 
and  the  ability  to  compose  your  system  of  precisely 
the  components  you  need,  a mother  board  system 
is  hard  to  beat. 

Enough  of  the  systems  on  the  market  today  are 
available  both  in  kit  form  and  fully  assembled  so 
that  you  can  choose  the  approach  most  appropriate 
to  your  situation.  In  general,  however,  the  follow- 
ing three  guidelines  will  help  prevent  the  anguish 
of  discovering  you’ve  made  a costly  mistake. 

The  first  is:  take  your  time.  Try  to  avoid  making  a 
hurried  decision.  There  are  a lot  of  good  systems 
out  there  and  if  you  haven’t  found  the  right  one,  it 
doesn’t  mean  that  the  right  one  doesn’t  exist.  You 
just  may  not  have  found  it  yet.  If  you  think  you’re 
being  fast-talked  by  a computer  store  salesman, 
don’t  make  a purchase  decision  until  you’ve  gotten 
away  and  compared  the  facts.  If  the  system  is  as 
good  as  the  salesman  says,  it  may  be  what  you 
need;  but  be  sure  first  that  it’s  good  for  your  pur- 
pose, not  somebody  else’s. 

The  second  guideline  is:  see , handle , and  prefera- 
bly try  out  the  system  before  you  buy . Most  vendors 


are  happy  to  demonstrate  their  wares  and  your 
local  computer  store  may  be  able  to  let  you  per- 
form back  to  back  comparisons  of  several  com- 
puters. Something  that  looks  good  in  an  advertise- 
ment may  turn  out  to  have  severe  defects  when 
tried  out  on  your  application.  This  is  another 
safeguard  against  buying  a pig  in  a poke. 

The  third  guideline  is:  find  someone  who  owns  one 
if  at  all  possible.  If  there’s  a local  computer  club,  this 
is  a good  place  to  look.  This  not  only  lets  you  find 
out  if  any  problems  with  the  machine  have  come  up, 
but  gives  you  someone  to  turn  to  with  questions 
about  the  system  both  before  and  after  you  buy. 

Input  and  Output  Devices 

The  part  of  the  system  you’ll  see  the  most  of  is 
the  device  used  to  let  it  communicate  with  you.  It 
makes  sense,  therefore,  that  this  part  of  the  system 
be  chosen  with  special  care.  Also,  your  particular 
application  for  the  computer  will,  in  many  cases, 
determine  the  minimum  acceptable  characteristics 
of  the  device.  The  I/O  (input/output)  devices 
you’re  most  likely  to  encounter  on  personal 
systems  are  keyboards  (for  input)  and  video  dis- 
plays and  printers  (for  output).  Let’s  look  at  each 
variety  in  turn. 

Keyboards  

The  most  common  way  of  entering  data  into  a 
personal  computer  system  is  through  a keyboard. 
Although  in  general  it  resembles  a typewriter 
keyboard,  there  are  usually  some  differences. 
There  may  be  a separate  10  key  numeric  keypad  to 


Photo  by  Elizabeth  Hughes 


7 The  SwTPC  6800,  a mother  board  computer. 
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WHO  ARE  YOU? 
WHAT  DO  YOU  WANT? 


These  are  important  questions  to  us,  and  only  you  can  answer  them. 
Please  help  us  make  onComputing  the  kind  of  magazine  you  want  by 
taking  a few  minutes  to  fill  out  this  simple  questionnaire.  You’ll  remain 
anonymous,  but  with  this  inforrnation  we’ll  be  able  to  get  a good  picture 
of  what  onComputing  readers  are  like  as  a group.  So,  please  fill  out  the 
questionnaire  and  send  it  to  us  now— we’ll  pay  the  postage.  Thanks  for 
taking  the  time  to  help  us  help  you. 

Please  place  a / in  the  appropriate  box. 


1.  What  is  your  age? 
A □ Under  18 

B □ 18-24 
C □ 25-34 
D □ 35-44 

2.  What  is  your  sex? 
A □ Male 


E □ 45-54 
F □ 55-64 
G □ 65  and  over 


B □ Female 


3.  What  is  your  educational  level? 

A □ High  School  student 

B □ High  School  graduate 
C □ Attending  college/attended  college,  but  did 
not  graduate 
D □ College  graduate 
E □ Obtained  Masters  Degree 
F □ Obtained  Doctorate  Degree 

4.  What  is  your  current  employment  situation? 

A □ Student  D □ Employed  part-time 

B □ Educator  E □ Employed  full-time 

C □ Self-employed 

5.  To whatextentareyouinvolvedwith computers 
in  your  current  occupation? 

A □ Very  much  (70%  to  100%  of  the  time) 

B □ Some  (30%  to  70%  of  the  time) 

C □ Very  little  (1%  to  30%  of  the  time) 

D □ None 


6.  What  is  your  total  income? 
A □ Under  $15,000 
B □ $15,000  to  $19,999 
C □ $20,000  to  $24,999 
D □ $25,000  to  $29,999 
E □ $30,000  to  $39,999 
F □ Above  $40,000 


7.  Do  you  expect  to  buy  a microcomputer? 

A □ Yes,  I am  seriously  looking  and  expect  to 
make  a purchase  in  the  next 

1 □ 3 months 

2 □ 6 months 

3 □ 1 year 

B □ I already  own  a microcomputer 
C □ No,  I am  not  at  this  time 

8.  If  you  are  in  the  market  for  a microcomputer, 
would  you  use  it  for: 

A □ Business  use  C □ Both 
B □ Personal  use 

9.  If  you  do  not  own  a microcomputer  at  this  time, 
what  is  the  mostseriousimpedimentto  owning 
one? 

A □ Computer  cost  B □ Software  cost 
C □ Software  availability 
D □ Concern  about  your  ability  to  use  the 
equipment 

10.  How  would  you  rate  this  issue  of  onComputmg? 

A □ Excellent  C □ Fair 

B □ Good  D □ Poor 

11.  What  type  of  article  would  you  like  to  see  more 
of  in  onComputing? 

A □ Business  Applications 
B □ Educational  Applications 
C □ Household  Applications 
D □ Hardware  Reviews 
E □ Software  Reviews 
F □ Games  and  Entertainment 
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one  side  as  well  as  additional  keys  which  reflect  the 
fact  that  it  is  for  use  with  a computer.  A control  key 
is  used  much  like  a shift  key,  but  instead  of  caus- 
ing capital  letters  to  be  sent,  it  produces  specially 
designated  control  characters.  For  example,  control 
held  down  when  C is  depressed  (called  control  C) 
is  often  used  to  “get  the  computer’s  attention,” 
that  is,  stop  whatever  it  is  currently  doing  and  pre- 
pare it  to  receive  instructions.  If  a keyboard  is  con- 
nected to  a video  display,  it  often  has  keys 
intended  to  control  the  position  of  the  cursor,  the 
mark  displayed  on  the  screen  to  show  where  the 
next  character  will  be  printed.  Arrows  are  usually 
used  to  label  the  keys  which  move  the  cursor  up, 
down,  right,  and  left,  while  other  keys  are  usually 
labeled  with  their  functions.  Thus,  home  positions 
the  cursor  in  the  upper  lefthand  corner  of  the 
screen  — at  the  first  position  in  the  first  line. 

Keyboards  are  available  in  a number  of  con- 
figurations. They  may  form  part  of  a printer  (for 
example:  a Diablo  Hytype,  photo  8;  or  a teletype- 
writer, photo  9)  or  of  a video  terminal  (photo  10)  or 
they  may  be  purchased  separately.  However  you 
acquire  your  keyboard,  though,  there  are  two 
essential  considerations.  Most  important,  is  it  com- 
fortable? and,  nearly  as  vital,  how  easily  will  it 
interface  to  your  computer?  Both  these  questions 
are  critical,  since  a keyboard  that  can’t  be  hooked 
up  to  your  system  is  worse  than  no  keyboard  at  all, 
while  an  uncomfortable  keyboard  will  be  an  actual 
deterrent  to  using  your  computer.  It  is  a great 
mistake  to  assume  that  you  can  get  used  to  an  awk- 
ward keyboard.  A difficult  to  use,  unreliable 
keyboard,  which  sometimes  outputs  a character 
twice  and  sometimes  not  at  all,  can  prevent  you 
from  using  and  enjoying  your  system.  Sticking  keys 
are  as  great  a problem.  So  this  is  one  purchase  that 
absolutely  requires  “hands  on”  shopping.  Don’t 
trust  the  advertisements  or  take  anyone’s  word 
about  it.  Try  the  keyboard  yourself  for  comfort  and 


10 


Several  styles  of  keyboards 
combined  with  output  devices. 
A keyboard  may  form  part  of 
a printer,  for  example,  the 
Diablo  Hytype  at  8,  or  the 
teletypewriter  at  9.  The  ADDS 
video  terminal  at  10  is  another 
example  of  a keyboard  which 
is  combined  with  an  output  device. 
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Play  it  safe  by  trying  the  keyboard 
for  a long  enough  time  to  be  sure 
you  will  be  comfortable  with  it. 
Since  it  will  probably  be  your 
primary  method  of  talking  to  the 
computer,  it’s  worth  the  trouble. 


convenience.  Even  without  severe  key  action 
problems,  the  slightly  different  key  layouts  favored 
by  different  manufacturers  can  make  using  a 
keyboard  harder  or  easier.  Play  it  safe  by  trying  the 
keyboard  for  a long  enough  time  to  be  sure  you 
will  be  comfortable  with  it.  Since  it  will  probably  be 
your  primary  method  of  talking  to  the  computer, 
it’s  worth  the  trouble. 

The  second  consideration,  ease  of  interfacing, 
applies  to  all  peripheral  devices.  If  you  know  some- 
thing about  digital  design  and  have  the  skills 
required,  it  is  often  possible  to  design  an  interface 
between  your  computer  and  the  device  in  question, 
if  you  have  enough  information  about  the  two 
devices  to  be  joined.  Mother  board  computers 
usually  have  available  serial  and  parallel  interface 
cards  which  can  simplify  the  process.  But  in  some 
cases,  creating  a truly  satisfactory  interface  is  suffi- 
ciently difficult,  time  consuming,  and  expensive 
(in  cost  of  parts  for  the  circuit)  that  you’d  be  better 
off  just  choosing  a version  of  the  device  which  is 
easier  to  interface.  If  you  don’t  want  to  design  and 
execute  interfaces  for  every  device  you  add  to  your 
system,  it’s  better  to  choose  peripheral  devices  — 
and  your  computer  — with  this  problem  in  mind. 
Some  interfacing  involves  nothing  more  than  buy- 
ing a box  or  a printed  circuit  card  to  connect  be- 
tween the  device  and  the  computer  and  plugging 
them  all  together.  Perhaps  this  is  the  sort  of  inter- 
face you  would  prefer.  If  so,  you  must  pick  your 
peripheral  devices  with  care,  but  you  can  find 
ways  to  avoid  the  complexities  of  do-it-yourself 
interfacing. 

Sooner  or  later  you  will  probably  have  a 
keyboard  of  some  sort  as  part  of  your  system.  The 
convenience  of  being  able  to  simply  type  in  any- 
thing you  want  to  enter  is  so  great  as  to  be 
irresistible.  Take  care,  then,  in  choosing  so  you 
won’t  want  to  replace  it  later. 

Printers 

Whether  you  need  or  want  a printer  and  what 
sort  to  get  will  depend  to  a great  extent  on  your 
primary  application.  If  you’re  doing  assembly 
language  programming,  a printer  will  be  highly 
desirable,  since  it’s  virtually  impossible  to  debug 
an  involved  assembly  language  program  without  a 
printed  listing.  If  you’re  using  your  computer  for 


word  processing,  or  text  editing,  a printer  is  again 
essential,  but  in  this  application  you  will  want  one 
that  produces  letter  quality  output.  A letter  quality 
printer  is  considerably  more  expensive  than  a 
printer  which  doesn’t  have  to  meet  such  demand- 
ing standards,  but  in  some  applications  there  is 
simply  no  substitute.  Another  application  which  re- 
quires a certain  kind  of  printer  is  outputting  forms, 
mailing  labels,  invoices,  and  the  like.  For  any 
application  where  the  print  must  fall  in  closely 
specified  areas  of  the  paper,  a tractor  feed  printer  is 
required.  Without  this  method  of  keeping  the 
paper  properly  aligned  and  advancing  it  at  the  cor- 
rect rate,  the  printed  material  will  slowly  move  out 
of  alignment,  eventually  missing  the  position  in 
which  it  was  supposed  to  be  printed  by  a considera- 
ble margin. 

There  is  a wide  range  of  printers  on  the  market, 
and  if  your  applications  require  printed  output  you 
will  find  a wide  selection  to  choose  from.  If  you 
don’t  need  to  have  your  output  on  standard  paper, 
there  are  numerous  printers  calling  for  special 
paper  and  using  diverse  processes  (thermal, 
electrostatic,  electrographic,  etc)  to  produce  per- 
fectly readable  output.  If  you  don’t  need  the  80 
character  or  132  character  print  line  necessitated  by 
word  processing  and  many  small  business  applica- 
tions, you  may  find  that  one  of  the  20  to  40  character 
printers  available  makes  a good,  inexpensive 
solution.  If  you  don’t  need  high  print  speed,  you 
may  find  that  an  inexpensive  rebuilt  teletypewriter 
is  what  you  want.  The  possibilities  are  many;  once 
you  decide  you  need  a hard  copy  output  device, 
you  can  easily  narrow  the  field  by  answering  a few 
questions  about  your  needs. 

The  first  question,  as  always,  is:  how  easily  can 
the  device  be  interfaced' to  your  system?  You  can 
immediately  rule  out  any  printer  that  will  involve 
more  trouble  and  expense  to  interface  than  you  are 
willing  to  permit.  Second,  is  the  use  of  ordinary 
paper  important  in  your  output?  If  so,  you  can 
eliminate  all  printers  requiring  special  paper.  If  not, 
a printer  that  uses  special  paper  may  offer  a com- 
paratively inexpensive  alternative  if  you  won’t  be 
doing  so  much  printing  that  the  higher  cost  of  the 
special  paper  (twice  to  four  times)  grows  excessive. 
Third,  do  you  need  upper  and  lower  case?  A high 
percentage  of  printers  print  only  upper  case,  so 
your  selection  is  broader  if  you  can  do  without 
lower  case.  Correspondingly,  if  you  need  both 
upper  and  lower  case,  the  number  of  possibilities 
will  be  automatically  limited.  Fourth,  what  is  the 
smallest  number  of  characters  per  line  you  can 
use?  If  you  must  have  at  least  an  80  character  line, 
you  can  forget  about  the  20  character,  etc,  printers; 
and  if  you  need  at  least  132  characters  per  line,  any 
printer  that  prints  no  more  than  an  80  character 
line  is  eliminated.  Fifth,  do  you  need  letter  quality 
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output  or  plotting  capability?  Either  one  of  these 
needs  will  drastically  reduce  the  number  of  printers 
to  be  considered,  and,  if  you  need  both,  I know  of 
only  a handful  of  printers  that  can  meet  your 
needs.  Sixth,  do  you  need  the  precise  positioning 
that  tractor  feed  can  provide?  This  option  increases 
the  cost  but  is  the  only  way  to  satisfactorily  handle 
forms,  mailing  labels,  and  the  like.  Seventh,  must 
your  printer  be  able  to  make  carbon  copies?  If  so, 
all  nonimpact  printers  can  be  ruled  out  unless 
you’re  willing  to  print  as  many  originals  as  the  car- 
bons you  would  normally  make.  Eighth,  what 
about  speed?  Are  you  going  to  be  doing  so  much 
printing  that  you  must  have  high  speed?  Or  can 
you  get  by  with  a slower  — and  often  less  expen- 
sive — printer? 

Answers  to  these  questions  will  only  rarely  nar- 
row the  field  to  a single  printer,  but  understanding 
what  you  need  in  an  organized  form  will  prevent 
you  from  overlooking  some  necessary  charac- 
teristic. In  some  cases,  your  answers  will  permit 
you  to  form  a complete  enough  description  of  your 
needs  so  that  you  will  be  able  to  reduce  the  field 
quickly  to  three  or  four  options.  When  you  actually 
start  looking  for  a printer,  there  are  two  things  you 
must  determine  by  seeing  it  in  operation.  Most 
important  is  what  the  printing  actually  looks  like. 
Published  photographs  are  inadequate  for  deter- 


Look  at  and  listen  to  the  printer 
before  buying,  especially  if  you  can 
see  one  that  isn’t  brand  new  — 
yours  won’t  be  new  for  long. 


mining  the  clarity  of  the  print  and  can  be  very 
misleading.  Some  print  comes  across  smudgy  in  a 
photo  but  is  perfectly  clear  “in  person,”  and  vice 
versa.  The  other  consideration  is  noise.  If  your 
printer  is  very  noisy,  your  neighbors  may  complain 
even  if  it  doesn’t  bother  you.  Look  at  and  listen  to 
the  printer  before  buying,  especially  if  you  can  see 
one  that  isn’t  brand  new  — yours  won’t  be  new  for 
very  long.  Then  you’ll  be  in  a much  better  position 
to  make  a choice  you  can  live  with. 

Video  Displays 

Until  recently,  almost  all  the  work  currently 
done  by  video  displays  was  done  by  printers.  Now, 
however,  video  monitors  have  become  such  a com- 
mon part  of  computing  that  few  people  can 
imagine  a computer  without  one.  These  days, 
someone  referring  to  a computer  terminal  usually 
means  a video  terminal  (incorporating  a video  out- 
put device)  instead  of  a printer  terminal  (utilizing 
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CIRCLE  5 ON  INQUIRY  CARD 


. . . no  matter  how  nice  the  display 
is,  if  the  keyboard  is 
unsatisfactory,  you’ll  rue  the  day 
you  made  the  purchase. 


printed  output).  Let’s  find  out  what  options  are 
available  in  video  displays. 

There  are  several  approaches  to  displaying  com- 
puter output.  Lights  on  a computer’s  front  panel 
were  the  original  displays,  and  digital  readouts 
capable  of  displaying  numbers  or  letters  were  also 
used.  I’m  assuming  that  you  want  something  more 
than  that,  permitting  the  display  of  many  lines  of 
characters.  For  this  purpose,  there  is  essentially 
only  one  possibility:  a video  display  (like  your 
television  set).  There  are  other  techniques  such  as 
plasma  displays  or  large  liquid  crystal  displays,  but 
none  of  these  are  sufficiently  available  to  the  per- 
sonal computer  user.  Video  displays  are  available 
in  a broad  range  of  sizes  with  an  equally  wide  range 
of  specifications. 

One  question  to  ask  is,  do  you  need  a video  dis- 
play? If  your  interest  is  computer  graphics,  certain 
sorts  of  games  for  which  a printer  is  inconvenient, 
or  a wide  range  of  business  applications,  a video 
display  may  be  almost  essential.  Here  again,  the  job 
you  expect  your  system  to  perform  will  influence 
your  choice.  While  the  computer  hobbyist  may  be 
perfectly  satisfied  with  a monitor  that  displays  only 
32  characters  per  line  and  only  eight  lines;  some- 
one doing  word  processing,  text  editing,  or  most 
business  applications  will  need  at  least  24  lines  of 
at  least  80  characters  each.  Others  engaged  in  com- 
puter graphics  will  need  a monitor  with  graphics 
capability  and  possibly  color,  and  so  will  the  games 
enthusiast.  People  with  either  of  these  two 
interests  will  also  benefit  from  having  the  ability  to 
control  the  cursor’s  position  through  the  computer. 
Graphics  or  games  usually  don’t  demand  the 
ability  to  display  both  upper  and  lower  case  charac- 
ters, but  anyone  doing  text  editing  will  find  this 
capability  essential. 

Still  another  capability  is  usually  necessary  for 
business  applications,  which  are  likely  to  require 
the  ability  to  display  forms  (such  as  invoices),  fill 
in  the  blanks,,  and  then  store  that  information  in 
the  computer  for  later  output  to  a printer  (without 
storing  the  entire  form  each  time).  This  sort  of  use 
demands  something  called  screen  read  capability, 
which  enables  the  computer  to  read  and  store  the 
filled  in  data  on  command. 

While  you  may  be  able  to  get  along  nicely  with- 
out a video  display  for  many  applications,  any  use 
which  requires  video  will  carry  with  it  certain  fun- 


damental requirements  which  will  influence  your 
selection.  If  you  need  24  or  more  lines  of  80 
characters  apiece,  you  will  probably  not  choose  a 4 
inch  diagonal  display  screen,  for  instance. 

There  are  two  basic  approaches  to  adding  a video 
display  to  your  system.  One  is  to  buy  a self-con- 
tained unit,  with  or  without  keyboard,  intended  to 
interface  to  the  computer  through  one  of  its  serial 
or  parallel  I/O  ports.  This  approach  has  much  to 
recommend  it,  since  a large  selection  of  self-con- 
tained units  is  available,  offering  almost  every 
imaginable  combination  of  capabilities.  Further, 
these  units  interface  directly  to  the  computer, 
limiting  your  need  to  get  involved  with  the  com- 
puter’s hardware. 

A second  approach  is  also  possible.  Some  com- 
puter systems  can  accommodate  a video  controller 
printed  circuit  card  that  permits  you  to  use  either 
your  television  screen  or  a separate  monitor  for 
output.  Although  32  characters  per  line  (or  occa- 
sionally 64)  is  the  maximum  you  can  expect  from  a 
television  screen,  many  uses  call  for  no  more  than 
this.  Most  users  will  find  a self-contained  video  ter- 
minal to  suit  their  needs,  but  the  use  of  a video 
controller  card  can  provide  a less  expensive  alter- 
native by  allowing  the  user  to  create  a satisfactory 
terminal  — and  one  which  may  have  good  graphics 
capability  — using  an  ordinary  television  set  along 
with  a secondhand  or  surplus  keyboard. 

As  with  printers,  buying  a video  display  is  a dis- 
tinctly “hands  on”  business.  Photographs  of  dis- 
play quality  are  even  more  misleading  than  photo- 
graphs of  print  quality.  Seemingly  trivial 
differences  in  type  style,  contrast,  and  clarity  can 
make  one  unit  utterly  unusable  and  another  per- 
fectly satisfactory.  If  you’re  buying  a terminal, 
don’t  forget  to  test  the  keyboard  as  thoroughly  as 
you  would  if  you  were  buying  it  separately.  Since 
it’s  attached  to  your  video  display,  you’ll  probably 
use  it  a great  deal,  and  no  matter  how  nice  the  dis- 
play is,  if  the  keyboard  is  unsatisfactory,  you’ll  rue 
the  day  you  made  the  purchase. 

Video  displays  require  as  much  care  and  com- 
parison shopping  as  any  other  part  of  your  system. 
Take  your  time.  Think  beyond  your  current  use  to 
interesting  projects  which  you  have  postponed.  In  a 
year  you  may  return  to  those  projects  only  to  find 
that  they’ve  been  made  more  difficult  by  a 
thoughtless  choice  of  equipment. 

There  are  other  sorts  of  input  and  output 
devices,  such  as  punched  card  readers  and 
punches,  paper  tape  reader/punches,  and  so  on. 
But  they  are  sufficiently  uncommon  in  personal 
computer  systems  that  no  effort  is  made  to  discuss 
them  here.  A different  phase  of  input  and  output, 
however,  is  represented  by  external  storage  media, 
which  can  be  used  to  store  data  and  programs  dur- 
ing periods  when  the  computer  is  powered  down. 
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and  from  which  the  computer  can  retrieve  stored 
data  as  needed. 

External  Storage  Media— 

There  are  several  benefits  to  be  gained  from 
including  external  storage  media  in  your  system, 
even  though  some  applications  do  not  absolutely 
require  their  presence.  The  most  obvious  is  con- 
venience. Your  computer’s  programmable  memory 
is  volatile,  which  means  that  you  must  either  keep 
the  computer  running  all  the  time  or  reenter 
programs  each  time  you  start  it  up.  Even  a brief 
power  failure  can  cause  the  loss  of  everything 
stored  in  programmable  memory.  There  are  non- 
volatile forms  of  programmable  memory,  but  they 
are  generally  quite  expensive,  take  up  much  more 
space  and  require  much  more  power  than  the 
volatile  semiconductor  memory  usually  found  in 
personal  computer  systems.  They  are  also  largely 
unavailable  for  microcomputers.  The  only  non- 
volatile memory  readily  available  for  home  systems 
is  read  only  memory  — the  computer  can  read 
from  it  but  cannot  program  it.  Therefore,  non- 
volatile storage  for  programs  and  data  is  extremely 
helpful  if  you  propose  to  run  any  program  more 
than  once. 

Even  if  the  available  programmable  memory 
were  nonvolatile,  there  would  be  uses  for  external 
storage  media.  Sometimes  you  want  to  process 
more  data  than  your  computer  can  store  in  its 
programmable  memory.  Few  personal  computer 
systems  can  address  more  than  64  K bytes  of 
memory.  Although  this  is  usually  more  than 
enough  for  long  programs,  it’s  not  enough  to  hold, 
for  example,  a mailing  list  containing  50,000 
names  and  addresses  or  an  inventory  containing 

100.000  items.  Besides,  you  don’t  need  to  have  all 

50.000  names  and  addresses  stored  in  the  com- 
puter at  once  if  there  is  another,  computer-accessi- 
ble, place  to  store  them.  All  you  need  is  to  be  able 
to  give  the  computer  some  names  to  work  on  and 
when  they  have  been  printed  out  on  mailing  labels 
or  whatever,  give  it  some  more.  The  main  thing 
you  want  to  avoid  is  having  to  type  in  all  50,000 
names  and  addresses  each  time  you  want  to  print  a 
set  of  mailing  labels. 

Similarly,  if  you  want  to  run  a program  written 
in,  say,  BASIC,  you  don’t  want  to  have  to  enter  by 
hand  the  entire  program  that  lets  you  run  BASIC 
programs,  then  enter  the  program  you  want  to  run, 
before  being  able  to  run  it.  This  is  what  external 
storage  media  is  all  about.  External  storage  lets  you 
keep  programs  and  data  you  want  to  reuse  in  a 
computer-accessible  form  so  that  you  can  enter 
them  quickly  and  easily  whenever  you  want  them. 
If  your  application  involves  keeping  records  — of 
inventories,  mailing  lists,  or  whatever  — you’ll 
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The  alternative  to  audio  tape  is  the 
magnetic  floppy  disk,  which  offers 
both  increased  data  storage  and 
random  access  to  the  stored  data. 


find  some  external  storage  device  is  essential.  And 
when  you  have  chosen  your  device,  bear  in  mind 
the  need  to  keep  a copy  of  all  such  information.  To 
a hobbyist,  the  loss  of  information  is  little  more 
than  annoying,  but  to  a business  the  loss  of  records 
can  be  disastrous. 

Let’s  look  at  the  most  readily  available  external 
storage  media. 

Audio  Cassette 

The  most  popular  form  of  external  storage  is  the 
audio  cassette.  With  a comparatively  inexpensive 
cassette  interface,  a low  cost  audio  cassette 
recorder  can  be  connected  to  your  computer  in 
such  a way  that  you  can  load  programs  and  data 
onto  standard  audio  cassettes  and  reload  them  into 
the  computer  later.  Good  quality  cassette  tape  is 
required,  but  any  of  the  reliable  brands  on  the 
market  will  do.  This  is  the  simplest  and  least 
expensive  way  to  add  external  data  storage  to  your 
system. 

The  data  is  recorded  in  the  same  way  music  is 
recorded  on  cassettes  and  no  unusual  precautions 
are  required  to  protect  the  cassettes  once  recorded. 
Keeping  them  in  their  cases  is  usually  quite  ade- 
quate. The  speed  with  which  you  can  store  and  load 
programs  depends  primarily  on  the  cassette  inter- 
face you  choose.  This  speed,  or  data  transfer  rate, 
is  measured  in  bits  per  second.  The  rate  of  data 
transfer  depends  on  how  densely  the  data  is  packed 
onto  the  tape,  and  the  cassette  interface  must  be 
able  to  accept  data  from  the  cassette  and  pass  it  on 
to  the  computer  at  the  rate  at  which  the  cassette 
was  recorded,  or  only  gibberish  will  result. 

Most  of  the  software  available  for  personal  com- 
puter systems  can  be  purchased  in  the  form  of 
cassette  tapes  containing  the  programs.  This  makes 
the  ability  to  accept  cassette  input  very  useful.  But 
there  are  disadvantages  to  relying  on  cassette 
storage  alone.  For  example,  since  the  quality  of  the 
tape  limits  the  density  with  which  data  can  be 
stored,  there  are  fairly  harsh  limits  to  the  amount 
one  can  store  on  a single  cassette.  A more  impor- 
tant drawback  is  that  you  can  access  a piece  of  data 
on  the  tape  only  by  going  through  all  the  preceding 
data  until  you  reach  it.  Then,  if  the  next  piece  of  data 
is  among  those  you’ve  already  passed  while  search- 
ing for  the  first  piece,  you  must  go  through  the 
entire  tape  and  start  at  the  beginning  again  in  order 


to  find  it  Needless  to  say,  this  is  time  consuming. 
It  is  most  desirable,  then,  to  have  random  access 
external  storage,  not  the  sequential  access  storage  a 
tape  offers.  While  many  hobbyists  can  get  by  with- 
out the  benefits  of  random  access  external  storage, 
there  are  many  applications  which  require  it. 

Magnetic  Floppy  Disk 

The  alternative  to  audio  tape  is  the  magnetic  flop- 
py disk,  which  offers  both  increased  data  storage  and 
random  access  to  the  stored  data.  Like  a tape,  the 
disk  is  coated  with  fine  particles  of  a substance  which 
can  be  magnetized,  and  data  is  stored  on  the  disk  by 
magnetizing  these  particles  to  represents  Os  and  Is. 
The  data  are  read  from  the  disk  by  read  heads  similar 
to  those  that  read  magnetic  tape,  but  which  can  be 
moved  above  the  spinning  disk  to  locate  any  item  of 
data  that  is  required.  If  someone  is  handling 
customer  orders,  checking  them  against  inventory, 
this  ability  to  go  directly  to  the  data  required  is  a real 
timesaver.  In  fact,  in  almost  any  inventory  applica- 
tion it  is  practically  essential  to  be  able  to  pick  a par- 
ticular item  of  data  from  the  rest  with  the  speed  and 
reliability  devices  like  this  offer.  In  many  other  ap- 
plications as  well,  the  random  access  and  high  data 
storage  volumes  of  disks  are  worth  the  additional 
cost. 

Floppy  disks  are  better  and  more  convenient 
than  cassette  tape  in  every  application  and  are  a 
good  choice  if  the  budget  allows,  but  cost  is  the 
great  deterrent.  The  fundamental  cost  of  a floppy 
disk  drive  is  about  five  times  as  great  as  the  cost  of 
setting  up  to  use  tape  and  the  storage  media  (the 
disks  themselves)  are  more  expensive.  To  top 
things  off,  a single  floppy  disk  drive  is  adequate  for 
very  few  applications.  Cassettes  are  sufficiently 
inexpensive  that  you  rarely  fill  them  with  data 
completely,  with  the  result  that  you  can  usually 
store  the  entire  contents  of  a cassette  tape  in  your 
computer’s  memory  if  you  need  to  copy  it  onto  a 
separate  tape  but  lack  a second  recorder.  The 
expense  of  a floppy  disk,  however,  insures  that  you 
will  fill  it  as  completely  as  possible,  making  it 
almost  impossible,  without  vast  computer  memory, 
to  make  a copy  of  its  data  with  only  a single  drive. 
In  a pinch,  a cassette  recorder  plus  a single  floppy 
disk  drive  can  make  a passable  combination,  but  if 
your  application  calls  for  disks,  it  is  preferable, 
where  possible,  to  obtain  two. 

Whichever  route  you  take,  external  storage  will 
be  a highly  desirable  adjunct  to  your  system.  When 
you  go  to  purchase  either  cassette  recorders  or 
floppy  disk  drives,  the  main  things  to  look  for  are 
reliability  (to  reduce  the  frequency  of  breakdowns) 
and  local  repair  service  (to  keep  you  from  losing 
too  much  time  to  repairs).  As  always,  remember  to 
be  sure  the  device  can  be  readily  interfaced  to  your 
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system.  You  can  never  assume  compatibility  be- 
tween computing  equipment.  If  it  doesn’t  say  so  in 
so  many  words,  it  probably  isn’t  compatible.  Com- 
pare the  available  systems  for  the  cost  of  the 
media,  the  amount  of  data  that  can  be  stored,  and 
ease  of  use.  With  these  factors  in  mind,  selecting 
the  one  most  suitable  to  your  situation  should  be 
easy. 

Software 

The  side  of  a computer  system  that  buyers  most 
frequently  overlook  is  the  software  available  for  it, 
yet  proper  software  is  more  important  to  your 
satisfaction  with  the  system  than  almost  any  other 
single  item.  Therefore,  software  is  the  next  topic  to 
consider. 

Without  a program,  a computer  can  do  nothing 
— and  with  an  unsatisfactory  program,  a computer 
can  be  a hindrance  rather  than  a help.  For  this 
reason,  one  of  the  most  important  parts  of  your 
computer  system  is  the  software.  Indeed,  software 
is  such  a vital  part  of  the  system  that  it  can  influ- 
ence your  decisions  about  hardware  purchases.  If 
the  programming  you  need  is  not  available  for  a 
system  you’re  considering  buying,  and  you’re  not 
in  a position  to  provide  your  own  programs  to  suit 
your  applications,  it  may  be  wiser  to  look  for 
another  system  which  offers  the  software  you 
need.  Let’s  see  what’s  involved  in  this  side  of  your 
system. 

Programming  languages  are  the  tools  which  let 
us  give  computers  commands.  The  greatest  speed 
in  running  a program  is  usually  attained  if  the 
program  is  written  in  the  computer’s  machine  or 
assembly  language,  but  few  applications  apart  from 
process  control  can  benefit  from  this  speed,  since 
the  rate  at  which  one  gets  the  computer’s  results  is 
most  often  dependent  on  the  speed  with  which  the 
(inevitably  slower)  output  device,  a printer  or 
video  screen,  can  output  the  information.  (This 
same  consideration  also  tends  to  make  comparisons 
of  processor  speed  irrelevant.)  If  your  main  use  for 
computers  is  process  control  or  some  analogous 
application,  you  probably  should  be  willing  to  learn 
the  computer’s  machine  language  or,  if  available, 
assembly  language.  If  you  are  interested  in  another 
type  of  application  or  are  unwilling  to  learn  assem- 
bly language,  your  first  concern  will  be  to  deter- 
mine what  higher  level  languages  are  available. 

A higher  level  language,  while  running 
somewhat  more  slowly,  is  easier  for  humans  to 
use.  Instead  of  needing  to  understand  what  goes  on 
inside  the  computer  to  write  out  the  several  steps 
involved  in  a simple  addition,  for  instance,  one  can 
evoke  the  addition  process  by  using  a straight- 
forward statement  like  LET  A = B + C.  A 
program  already  in  the  computer  does  the  work  of 


putting  this  into  a form  the  computer  can  use.  The 
major  benefit  gained  from  using  higher  level  lan- 
guages is  that  a program  in,  say,  FORTRAN  can  be 
run  with  few  or  no  changes  on  any  computer  which 
has  been  programmed  to  handle  FORTRAN,  while 
an  assembly  language  or  machine  language 
program  can  only  rarely  be  run  on  anything  but  a 
computer  of  the  same  model  as  that  for  which  it 
was  written.  The  immediate. benefits  for  users  are 
that  higher  level  languages  are  often  easier  to  learn 
and  that  a program  written  for  one  machine  should 
be  usable  with  minimal  changes  on  any  other  com- 
puter which  is  prepared  to  accept  the  language. 

The  most  common  higher  level  language  for  per- 
sonal computer  systems  is  BASIC,  originally 
developed  as  a language  for  teaching  programming. 
Almost  every  personal  computer  system  on  the 
market  has  at  least  one  version  of  BASIC  available, 
and  multiple  versions  are  available  for  several 
systems.  BASIC  is  easy  to  learn,  and  there  is  a 
wealth  of  published  programs  in  BASIC  dealing 
with  a great  diversity  of  applications  which  you 
might  be  able  to  adapt  for  use  on  your  own  system. 

But  suppose  you  already  know  a computer  lan- 
guage and  it  isn’t  BASIC?  Do  you  have  to  learn 
BASIC?  No.  Versions  of  a number  of  other  lan- 
guages have  been  written  for  personal  computers. 
But  there’s  a catch.  Only  BASIC  is  almost  univer- 
sally available.  Thus,  if  you  want  to  use  some  other 
higher  level  language,  you  must  pick  your  system 
with  care  or  be  prepared  to  write  the  program  that 
lets  your  computer  use  that  language  — a prospect 
few  people  are  equipped  to  face. 

If  you  don’t  intend  to  do  any  of  your  own 
programming  (and  don’t  have  a captive  program- 
mer in  the  wings  waiting  to  save  the  day),  your 
selection  of  a computer  will  be  even  more  heavily 
dependent  upon  available  programming.  In  this 
case,  you  must  not  only  choose  a machine  with  a 
good  version  of  a higher  level  language  available, 
but  also  study  the  magazines  and  the  advertise- 
ments from  software  houses  in  search  of  the 
programs  you  need,  written  in  a form  your  com- 
puter will  accept.  The  catch  here  is  twofold:  if  the 
program  is  in  the  BASIC  offered  for  another 
machine,  you  will  almost  certainly  have  to  make  a 
few  changes  to  get  it  to  run  smoothly  on  your 
system;  and  a program  that  looks  like  what  you 
need  isn’t  necessarily  what  you  need.  To  the  person 
who  is  familiar  with  programming,  the  delays  these 
problems  can  cause  in  getting  the  system  running  can 
be  unimportant.  But,  if  you’re  using  the  computer  in 
business,  delays  can  be  deadly. 

Until  recently  it  has  been  practically  impossible 
for  someone  to  enter  personal  computing  without 
planning  to  learn  programming.  This  is  changing  as 
software  firms  expand  their  offerings.  It  will  always 
be  wise,  though,  to  compare  available  software 
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when  purchasing  a system,  and  if  you  can  bring 
yourself  to  learn  BASIC  (or  importune  a friend 
who  can  program),  it  will  strengthen  your  position 
considerably. 

This  brings  us  to  another  subject  worthy  of  brief 
mention:  how  can  you  learn  about  computing? 

Learning  the  Essentials 

If  you’re  entering  personal  computing  with  little 
or  no  background,  you’re  going  to  need  some  help 
getting  started.  There  are  several  ways  you  can  get 
this  help.  Magazines  regularly  run  articles  to  help 
provide  this  information  in  a clear  and  palatable 
form.  They  are  the  first  option,  since  buying  an 
issue  of  a magazine  is  a small  investment  that  can 
bring  big  returns  in  information. 

A more  expensive  but  more  thorough  possibility 
is  to  buy  books  from  your  local  computer  store  or 
by  mail  order  through  ads  in  magazines.  For  exam- 
ple, dozens  of  books  explain  how  to  program  in 
BASIC.  Hardware  and  software  are  equally  well 
covered.  If  possible,  look  through  a copy  of  the 
book  you’re  considering  before  you  buy  it.  If  you 
find  that  the  author’s  style  annoys  you,  or  if  it 
doesn’t  seem  clear  to  you,  look  for  another.  The 
reason  many  books  are  published  on  the  same  sub- 
ject is  that  both  readers  and  writers  have  different 
viewpoints  — the  book  you  decide  against  will  pro- 
bably be  chosen  by  someone  who  would  reject  the 
one  you  buy. 

The  most  expensive  alternative  for  learning 
about  computing  is  to  enroll  in  a class  offered  by  a 
local  school.  The  time  and  expense  involved, 
coupled  with  the  inability  to  judge  in  advance  if  the 
course  will  teach  what  you  need  to  learn,  make  this 
an  option  few  will  choose;  but  you  may  find  a lot 
of  benefits  if  you  decide  to  try  it. 

When  you’re  no  longer  a complete  beginner,  try 
the  local  computer  club  if  your  town  has  one. 
You’ll  find  them  a fruitful  source  of  fascinating 
conversations  and  explanations. 

The  more  you  can  learn  about  computing,  the 
more  fun  and  profit  you  will  get  from  owning  your 
own  system.  Never  be  afraid  to  ask  questions  or 
dig  up  references.  Your  own  personal  computer 
system  itself  will  be  a first  rate  instructor,  and 
you’ll  get  more  comfortable  with  computers  each 
time  you  use  it. 

Cost 

As  you  have  seen  earlier,  what  you  need  in  the 
way  of  computing  equipment  will  depend  on  what 
you  propose  to  do  with  it.  For  this  reason,  it  is 
impossible  to  name  a flat  sum  and  say,  “You  can 
get  what  you  need  for  so  much.” 

What  you  can  do  is  to  figure  out  the  general 


price  range  of  the  equipment  you’ll  need.  To 
simplify  this  process,  I have  prepared  three  tables. 
Table  1 shows  the  system  requirements  for  some 
of  the  most  common  applications.  With  luck,  you’ll 
find  something  close  to  your  intended  application 
among  them.  This  gives  you  a place  to  start.  The 
table  doesn’t  include  prices  because  the  ways  of 
meeting  any  particular  need  are  various  and  the 
price  ranges  involved  vary  so  widely  that  a reasona- 
ble figure  would  be  almost  impossible  to  establish 
in  most  cases. 

Table  2 shows  examples  of  price  ranges.  I have 
listed  the  components  which  might  be  used  to 
make  up  a personal  computer  system  and  the  usual 
price  ranges  for  each  of  the  most  common  ways  of 
providing  those  components.  Where  an  item  might 
be  satisfactorily  available  used,  through  a surplus 
house,  I have  included  a used  price  range  — but 
since  the  availability  of  surplus  equipment  changes 
radically  from  month  to  month,  it  is  unwise  to  rely 
on  finding  an  item  surplus,  in  usable  condition  and 
within  the  price  range.  Also  note  that  although  I 
generally  list  an  upper  limit  on  new  prices,  there  is 
no  actual  limit  in  most  cases.  The  upper  end  prices 
shown  are  the  most  you  are  likely  to  have  to  spend 
— but  your  particular  application  might  require  a 
product  which  costs  many  times  the  price  of  its 
more  ordinary  parallels. 

Given  these  two  tables,  you  can  get  a rough  idea 
of  your  probable  expense.  Take  the  application 
closest  to  your  own  and  list  the  equipment  it 
requires.  Then  fill  in  price  ranges  beside  the  equip- 
ment, following  table  2.  Sum  the  result  and  you’ll 
have  the  general  price  range.  From  this  you  can 
deduct  the  cost  of  anything  you  don’t  need,  due  to 
special  circumstances.  For  example,  if  you  have  a 
suitable  terminal  already,  deduct  the  cost  of  buying 
one. 

Table  3 is  designed  to  help  you  figure  costs  more 
closely.  It  provides  a worksheet  on  which  to  figure 
your  personal  needs.  There’s  a list  of  equipment  and 
software  and  a column  to  write  in  prices.  You  can 
start  filling  it  in  by  selecting  the  application  closest  to 
yours  from  table  1,  but  now  you  need  only  mark 
those  parts  of  the  system  that  definitely  apply  to  you. 
Leave  out,  or  replace  with  a less  expensive  option, 
items  where  you  can  settle  for  less,  and  add  on  any 
items  you  might  need  which  are  not  included  for  the 
application  in  its  pure  form.  Then,  fill  in  price  ranges 
from  table  2 and  total  them. 

Don’t  let  the  total  frighten  you.  In  many  cases, 
this  cost  can  be  spread  out  over  a long  period  of 
time.  If  you’re  building  your  system  from  kits,  for 
example,  there  is  no  need  to  buy  the  second  kit 
until  the  first  is  built,  by  which  time  you  may  be 
better  able  to  afford  it.  Similarly,  if  you  buy  a 
mother  board  system,  you  can  frequently  forestall 
the  cost  of  additional  memory  or  I/O  (input/out- 
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APPLE  HI-RES  GRAPHICS:  The  Screen  Machine  by  Softape 
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Generator 
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SPRAGUE  UDN  204 IB 
Hith  Current  Driver* 
SCHEMATIC  (each  driver) 
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Open  the  manual  and  LOAD  the  cassette.  Then  get  ready  to  explore 
the  world  of  Programmable  Characters'  with  the  SCREEN  MA- 
CHINE™ You  can  now  create  new  character  sets  — foreign  alpha- 
bets, electronic  symbols  and  even  Hi-Res  playing  cards,  or,  use  the 
standard  upper  and  lower  case  ASCII  character  set. 

The  "SCREEN  MACHINE"  lets  you  redefine  any  keyboard  character. 
Just  create  any  symbol  using  a few  easy  key  strokes  and  the  "SCREEN 
MACHINE"  will  assign  that  symbol  to  the  key  of  your  choice.  For 
example:  create  a symbol,  an  upside  down  "A"  and  assign  it  to  the 
keyboard  'A'  key.  Now  every  time  you  press  the  'A'  key  or  when  the 
Apple  prints  an  'A'  it  will  appear  upside  down.  Any  shape  can  be 
assigned  to  any  key! 


The  "SCREEN  MACHINE"  gives  you  the  option  of  saving  your 
character  symbols  to  disk  or  tape  for  later  use.  There  is  no  compli- 
cated 'patching'  needed.  The  SCREEN  MACHINE  is  transparent  to 
your  programs.  Just  print  the  new  character  with  a basic  print  state- 
ment. The  "SCREEN  MACHINE"  is  very  easy  to  use. 

Included  on  the  cassette  are  Apple  Hi-Res  routines  in  SOFTAPES 
prefix  format.  You  can  use  both  Apple's,  routines  and  the  SCREEN 
MACHINE  to  create  microcomputing's  best  graphics. 


Cassette,  and  Documentation,  a complete  package $19.95 


MICROGAMMON  1.0  Learn,  practice  and  inhance  your  Backgammon  BRIGHT  PEN  What  is  the  difference  between  a light  and  a Bright 
ability  with  a true  competitor $14.95  Pen?  Intelligent  Software  and  extensive  documentation  . . . . $34.95 


APPLE-LIS'NER  Voice  recognition  Software.  Create  your  own  pro- 
grams which  'listen'  and  understand  31  spoken  words  — English  or 
Foreign.  No  hardware  needed $19.95 

APPLE  TALKER  Your  Apple's  voice.  Create  programs  which  talk  to 
you  in  English  or  Spanish  or  any  language $15.95 

JUPITER  EXPRESS  Command  your  ship  thru  the  hazards  of  the 
Asteroid  belt  between  Mars  and  Jupiter $9.95 

FORTE'  A music  language,  written  like  basic,  you  use  line  numbers 
for  your  notes.  You  can  trace  line  numbers  or  notes.  You  can  even 
print  the  words  of  any  song.  Save  your  song  to  your  Disk  $19.95 

FORTH  X Is  the  creation  of  Wm.  Graves.  This  language  gives  you 
faster  execution  of  programs  than  basic  and  is  easier  to  program  than 
machine  language.  Our  100  page  manual  will  teach  you  everything 
you  will  need.  FORTH  X comes  complete  with  demo  programs  on 
one  Apple  diskette $49.95 

WHERE  TO  GET  IT:  Look  for  the  SOFTAPE  Software  display  in 
your  local  computer  store.  Apple  dealers  throughout  the  United 
States,  Canada,  South  America,  Europe  and  Australia  carry  the 
SOFTAPE  Software  line  of  quality  products. 


If  your  local  dealer  is  sold  out  of  SOFTAPE  Software  you  can  order  it 
direct  from  us  by  check  or  Visa/Master  Charge.  If  you  have  any  ques- 
tions please  call  us  at: 


Or  mail  your  order  to  the  address  below.  We'll  add  your  name  to  our 
mailing  list  for  free  literature  and  announcements  of  new  products. 


softape r 

10432  Burbank  Blvd.  • North  Hollywood,  CA  91601 
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Table  1:  Common  applications  and  the  computer  equipment  they  require. 


Computer 

Input 

Video 

Games 

At  least  16  K bytes  of 
programmable  memory 

Keyboard 

Preferable,  64  characters 
per  line  minimum,  color 
desirable 

Inventory 

At  least  32  K bytes  of 
programmable  memory 

Keyboard,  preferably  with 
numeric  keypad 

Usually  desirable,  24  lines, 

80  characters  per  line 

Text  Editing  and 
Word  Processing 

At  least  32  K bytes  of 
programmable  memory 

Keyboard,  preferably 
upper  and  lower  case 

Desirable,  at  least  24 
lines,  80  characters  per 
line 

Process  Control 

At  least  8 K bytes  of 
programmable  memory 
Wide  range  of  input/output 
(I/O)  ports 

Single  board  computer 
may  suffice 

Transducers,  switches, 
analog  to  digital 
converters,  etc 

Keyboard  generally 
desirable 

Software 

Development 

At  least  16  K bytes  of 
programmable  memory 

Keyboard 

Convenient,  but  not 
essential 

Accounting 

At  least  32  K bytes  of 
programmable  memory 

Keyboard,  preferably  with 
numeric  keypad 

Desirable 

Scientific, 
Cartographic  and 
Architectural 
Calculation 

At  least  32  K bytes  of 
programmable  memory 

Keyboard 

Digitizer  for  converting 
analog  information  to 
digital  data 

Graphic  capability 
desirable 

Graphics 

At  least  64  K bytes  of 
programmable  memory 

Keyboard 

Light  pen  often  desirable 

Color  and  high  resolution 
display 

General  Purpose 

At  least  1 6 K bytes  of 
programmable  memory 

Keyboard 

64  characters  per  line 
minimum 
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Hard  Copy 

External  Storage 

Software 

Cassette  is  adequate 

A good  version  of  a high 
level  language,  usually 
BASIC 

Games 

Printer,  80  to  132 
characters  per  line 

Two  10  M byte  disk  drives 

Good  high  level  language 
Inventory  control  package 
if  person  using  system  is 
not  a programmer 

COBOL  or  other  business 
language  preferable 

Inventory 

Letter  quality  printer,  80  to 
132  characters  per  line 

At  least  one  disk  drive  and 
one  cassette 

Text  editor  for 
manipulating  data, 
justification  of  text, 
centering  titles,  etc 

Text  Editing  and 
Word  Processing 

Printer  for  program 
listings,  readable  quality, 

20  to  40  characters  per 
line 

Cassette  usually  adequate 

Assembler/editor 

preferable 

Process  Control 

Printer  for  program 
listings,  readable  quality 

Cassette  sufficient 

Cassette  and  single  floppy 
disk  drive  preferable 

Dual  floppy  disk  drive  best 

Usually  an  assembler  and 
a higher  level  language 
Debugger  program 
desirable 

Software 

Development 

Impact  printer  to  make 
carbons,  with  tractor  feed 
for  printing  forms 

Two  disk  drives 

Accounting  software 
package  if  the  person 
using  system  is  not  a 
programmer 

Business  language,  like 
COBOL  desirable 

If  high  level  language  is 
used,  make  sure 
calculations  can  be 
performed  to  enough 
decimal  places 

Accounting 

Printer 

Plotter  often  desirable 

One  disk  drive  and  one 
cassette  may  suffice 

Good  version  of  a higher 
level  language,  preferably 
Pascal  or  FORTRAN 

Scientific, 
Cartographic  and 
Architectural 
Calculation 

Printer  and  plotter 
frequently  considered 
essential 

One  disk  drive  and  one 
cassette  may  suffice 

Assembler,  editor  and  a 
high  level  language,  with 
graphics  options  if 
possible 

Graphics 

Printer  convenient,  but  not 
essential 

Cassette  is  adequate 

BASIC,  editor  and 
assembler 

General  Purpose 
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put)  ports  until  you  actually  need  them.  These  and 
many  other  tricks  ' can  be  used  to  reduce  the 
amount  of  cash  you  must  spend  at  any  one  time. 

When  you  make  the  decision  to  go  ahead  and 
have  selected  the  equipment  you  intend  to  buy, 
compare  prices  between  local  computer  stores  and 
direct  factory  order.  Frequently  the  manufacturer 
will  charge  slightly  less  than  a retail  dealer  does, 


but  this  is  often  offset  by  late  delivery.  Delivery 
lead  times,  even  from  large  minicomputer  and 
mainframe  suppliers,  can  easily  stretch  to  90  or  120 
days  if  the  demand  is  high  or  if  a crucial  part  is 
unavailable.  If  you  need  the  computer  device 
immediately,  the  only  way  to  assure  getting  it 
promptly  is  to  find  a dealer  with  one  in  stock  and, 
if  need  be,  pay  the  higher  price. 


Computers 


Single  board  $100  to  $300  kit,  $250  to 

$900  assembled 

Mother  board  $400  to  $2000  kit,  $500  to 

$2100  assembled 

All-in-one  $600  to  $9000  assembled 

(includes  keyboard,  cassette  interface,  BASIC,  and 
elementary  operating  system;  may  include  video 
display  and  additional  capabilities) 


Letter  quality  or  $600  to  $2000  used, 

impact  printer  $2000  to  $4500  and  up 

new 

Plotting  capability  can  add  $500  to  $1500  or 
more  to  the  price. 

Tractor  feed  usually  adds  about  $100  to  the 
price. 


Input  and  Output  Devices 


External  Storage  Devices 


Keyboard 
(when  purchased 
separately  from 
terminal) 

Numeric  keypad 
Printer 

(when  purchased 
separately  from 
terminal) 

Video  monitor 
(when  purchased 
separately  from 
terminal) 

Plotter 
Digitizer 
Video  terminal 
Fewer  than  80 
characters  per 
line 

80  characters  per 
line  and  up 


$50  to  $200  kit,  $100 
$300  assembled 


to 


$20  to  $50 

$400  to  $1200  for  20  to 
40  characters  per  line 
$2000  to  $3000  for  letter 
quality  or  impact  printer 
$125  to  $300  used,  $175 
to  $500  new 


$500  to  $1500  and  up 
$500  and  up 

$40  to  $400  kit,  $500 
$2000  assembled 


$550  to  $1200  kit,  $750  tc 
$5000  assembled 

Color  capability  usually  adds  $500  to  $1500  or 
more  to  the  cost. 

Light  pen  usually  adds  about  $100  to  the  cost. 
Printer  terminal 

80  characters  per  $300  to  $2000  used 
line  and  up  $1000  to  $4000  and  up 

new 


Cassette  interface  $25  to  $125  kit,  $60  to 
$200  assembled 

Single  floppy  disk  drive  $600  to  $1000  assembled 
Dual  floppy  disk  drive  $1000  to  $3600  kit, 
$1500  to  $4000  assem- 
bled 

10  M byte  disk  drive  $6000  to  $8000  per  drive 


Additional  Programmable  Memory 

$200  to  $350  per  8 K (heavily  dependent  on  the 
bytes  type  of  computer  and  the 

amount  of  additional  pro- 
grammable memory  pur- 
chased at  one  time) 


Software 

Editor  $30  to  $500  Assembler  $10  to  $300 
BASIC  $10  to  $900  Operating  system  $100  to 
$1800 

Inventory  or  accounting  package  $100  to  $1000 
Some  companies  include  fundamental  software 
with  their  equipment.  Note  also  that  professional 
software  for  min  /'computers  can  cost  up  to  ten 
times  the  prices  shown  above. 


Table  2:  Price  ranges  for  computing  equipment.  Because  the  prices  and  offerings  on  the  market  are  constantly 
changing,  these  price  ranges  are  to  be  taken  as  “ball  park  estimates”  only.  Where  it  is  justified  by  a wide  selec- 
tion or  a substantial  price  difference,  I have  included  separate  price  ranges  for  used  equipment  and  for  kits. 
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Price 


Computer 


Input  and  Output  Devices 


External  Storage  Devices 


Additional  Programmable  Memory 


Standard  Software 


Single  board 
Mother  board 
All-in-one 

Separate  keyboard 
Separate  printer 
Separate  monitor 
Video  terminal  (not  80  char) 
Video  terminal  (80  char  +) 

Color  capability 
Printer  terminal 
Letter  quality  terminal 
Plotting  capability 
Tractor  feed 
Separate  plotter 
Digitizer 
Light  pen 
Numeric  keypad 

Cassette  Interface 
Single  floppy  disk  drive 
Dual  floppy  disk  drive 
10  M byte  disk  drive 

8 K 
16  K 
32  K 

Assembler 

Editor 

Operating  system 
BASIC 

Inventory  or  accounting  package 
TOTAL 


Table  3:  A system  price  worksheet.  Put  a check  by  the  equipment  you  need  and  fill  in  the  prices  in  the  spaces  pro- 
vided. The  total  should  give  some  idea  of  the  system  cost.  The  resulting  figure,  although  it  does  not  include 
special  software  or  the  external  storage  media  such  as  floppy  disks  or  cassettes,  should  provide  a general  notion 
of  what  the  best  system  for  your  needs  would  cost.  If  it  looks  high,  consider  that  you  may  be  able  to  begin  with  a 
less  than  optimal  system  that  will  meet  most  of  your  needs. 


Conclusion 

Getting  started  in  computing  can  be  one  of  the 
best  decisions  you  ever  make.  It  can  be  fun, 
profitable,  and  a source  of  many  pleasures  — 
regardless  of  what  your  primary  application  may  be. 
This  article  has  attempted  to  provide  some  warn- 
ings and  guidelines  to  help  you  choose  a system 
that  will  be  adequate  to  your  needs  and  not  easily 
outgrown.  Now  it’s  up  to  you  to  define  what  com- 
ponents compose  the  best  system  for  your  pur- 
poses. Happy  computing!* 


The  author  would  like  to  acknowledge  the 
generous  assistance  of  the  following  computer 
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Olson  Electronics,  N Decatur  Rd,  Decatur  GA 
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Address:  an  identifying  number  (often  hexa- 
decimal or  decimal)  used  to  describe  a loca- 
tion in  computer  memory. 

Algorithm:  an  orderly  procedure  (akin  to  a 
recipe)  for  obtaining  a particular  result  or 
solving  a problem.  Algorithms  are  often  ex- 
pressed in  mathematical  terms. 

Assembler  Language:  synonym  for  assembly 
language. 

Assembly  Language:  a form  of  computer 
language  that  uses  mnemonic  names  to  stand 
for  one  or  more  machine  language  instruc- 
tions. The  latter  are  the  most  basic  instruc- 
tions in  the  computer,  and  assembly  language 
is  a “shorthand”  method  for  avoiding  the 
tedious  use  of  long  strings  of  ones  and  zeros 
found  in  machine  language.  The  advantage 
of  assembly  language  over  high  level 
languages  such  as  BASIC  is  its  speed, 
although  high  level  languages  are  generally 
easier  to  use  than  assembly  language. 

Array:  in  computer  usage,  the  setting  aside  of 
a section  of  memory  to  hold  a group  of 
related  data  values.  More  specifically,  arrays 
are  indicated  in  the  BASIC  language  by 
subscripted  variables,  such  as  A(X),  where  X 
is  the  subscript. 

Base:  the  number  on  which  a given  number- 
ing system  is  built.  For  example,  the  decimal 
number  system  is  a “base  10”  system — that 
is,  it  has  ten  unique  symbols  (digits),  and  each 
place  in  a number  represents  a power  of  the 
base  number  (10  in  this  case).  The  binary 
number  system  is  base  2. 

BASIC:  a type  of  high  level  language  popular 
among  personal  computer  users. 

Break:  a key  which  is  used  to  interrupt  a com- 
putation and  return  the  computer  to  a user- 
input  mode. 


Direct  Memory  Access:  a fast  and  convenient 
method  of  data  transfer,  enabling  a 
peripheral  device  to  transfer  data  directly 
from  the  memory  circuits,  without  requiring 
action  from  the  main  processor  (except  to 
start  the  transfer,  if  needed).  It  is  used  fre- 
quently in  video  display  systems  and  in  disk 
systems  and  is  often  abbreviated  as  DMA  (see 
also  programmed  data  transfer). 

Disassembler:  a program  which  takes 
machine  language  code  and  generates  the 
assembler  language  code  from  which  the 
machine  language  was  produced  (see  also 
assembly  language). 

Dynamic  Memory:  a type  of  programmable 
memory.  Data  is  held  in  the  form  of  electrical 
charges  on  tiny  capacitors  inside  integrated 
circuits.  Dynamic  memory  requires 
“refresh”  operations  to  prevent  the  data 
from  being  lost.  It  is  usually  cheaper  and 
often  faster  than  static  memory. 

Floating  Point  BASIC:  a type  of  BASIC 
language  which  allows  the  use  of  decimal 
numbers.  The  name  comes  from  the  fact  that 
the  decimal  point  “floats”  to  a new  position 
in  a number,  as  required,  following  a calcula- 
tion. 

Instruction  Set:  all  of  the  possible  op  codes  a 
microcomputer  can  execute  (see  op  code). 

Integer  BASIC:  a type  of  BASIC  which  can 
process  whole  numbers  only;  no  decimal 
numbers  are  allowed.  See  BASIC  and 
floating  point  BASIC. 

Interrupt:  the  stopping  of  a process  so  that  it 
can  be  resumed  at  a later  time. 


Label:  a name  comprised  of  letters,  numbers 
or  symbols  used  to  identify  a statement  or  in- 
struction in  a program. 


Binary:  a type  of  number  system  based  on  the 
number  2,  compared  with  the  decimal 
system,  which  is  based  on  the  number  10.  The 
binary  system  uses  only  the  digits  0 and  1; 
and  each  place  in  a number  represents  a 
power  of  2.  For  example,  101  in  binary  is  the 
same  as  5 in  decimal. 

Byte:  the  basic  unit  of  information  in  the 
computer.  A byte  consists  of  binary  bits, 
usually  eight  in  microcomputer  terms. 

Code:  synonym  for  a computer  program;  ie: 
a programmer  generates  code. 

Debug:  to  search  for  and  correct  mistakes  in 
a computer  program.  The  term  is  also  used  in 
reference  to  fixing  electronic  circuitry. 


Memory:  a place  in  a computer  where  data 
and  programs  can  be  stored. 

Modem:  short  for  modulator/demodulator. 
A device  used  to  send  data  over  communica- 
tion lines,  such  as  telephone  lines.  The 
modulator  section  encodes  the  information 
for  transmission  to  another  modem.  Incom- 
ing information  is  decoded  by  the  de- 
modulator section. 

Op  Code:  a binary  code  used  to  identify  a 
particular  function  which  can  be  carried  out 
by  the  computer;  short  for  operation  code. 
Also  called  machine  code. 

Operand:  a number  which  is  operated  on  in  a 
computer  program. 
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PEEK:  a BASIC  instruction  that  allows  the 
programmer  to  look  at  (peek  at)  any  location 
in  programmable  memory.  This  instruction  is 
often  used  to  scan  the  memory  locations 
which  hold  the  information  displayed  on  the 
video  monitor  in  order  to  determine  what  is 
being  displayed. 

Peripheral:  a device  external  to  the  computer, 
but  which  interacts  with  it,  such  as  a printer, 
floppy  disk  unit,  cassette  recorder,  etc. 

POKE:  a BASIC  instruction  used  to  place  a 
value  (poke)  into  any  location  in  program- 
mable memory.  This  instruction  is  often  used 
in  conjunction  with  the  PEEK  instruction  to 
display  graphics  on  a video  display. 

Process  Control:  the  use  of  a computer  (or 
other  electrical  or  mechanical  devices)  to 
manipulate  the  parameters  of  a process.  An 
example  of  process  control  is  the  use  of  a 
microcomputer  to  control  your  home  heating 
and  air  conditioning. 

Programmable  Memory:  content  changeable 
memory,  as  opposed  to  read  only  memory 
(the  contents  of  which  are  fixed  during 
manufacture).  Programmable  memory  is 
where  most  programs  and  data  are  stored.  It 
is  sometimes  called  random  access  memory, 
or  RAM,  but  this  is  a slight  misnomer. 

Programmed  Data  Transfer:  the  most  com- 
mon method  of  data  transfer  in  microcom- 
puters. Each  byte  of  data  passes  from  the 
memory  circuits,  through  the  main  processor, 
and  out  to  the  peripheral  device  in  the  case  of 
output;  and  in  the  opposite  direction  in  the 
case  of  input.  Programmed  data  transfer  re- 
quires the  constant  attention  of  the  computer 
program  for  the  transfer  to  continue,  hence 
its  name  (see  also  direct  memory  access). 

Read  Only  Memory:  a special  type  of  com- 
puter memory.  It  is  permanently  programm- 
ed with  one  group  of  frequently  used  instruc- 
tions. Read  only  memory  does  not  lose  its 
program  when  the  power  is  turned  off,  but 
the  program  cannot  be  changed  by  the  user. 
In  many  personal  computers,  the  BASIC 
language  interpreter  and  operating  system  are 
contained  in  read  only  memory.  This  term  is 
sometimes  seen  abbreviated  as  ROM. 

Register:  a place  in  a computer  where 
numbers  can  be  temporarily  stored  and 
operated  on. 

RS-232  Interface:  a data  communications  in- 
dustry standard  for  the  serial  transmission  of 
data  to  a peripheral  device,  such  as  a printer, 
a video  monitor,  a plotter  etc.  Most  personal 
computers  have  an  RS-232  interface  port. 


Scrolling:  the  vertical  movement  of  lines  on  a 
video  display,  so  that  the  top  line  disappears 
and  a new  line  is  displayed  at  the  bottom  of 
the  screen. 

Static  Memory:  a type  of  programmable 
memory.  Data  is  held  by  changing  the  posi- 
tion of  an  electronic  “switch, ” a transistor 
flip-flop,  contained  in  integrated  circuits. 
It  does  not  require  refresh  operations,  as  does 
dynamic  memory. 

String,  Character:  a sequence  of  characters 
(letters,  numbers,  and  symbols)  used  in  high 
level  languages  such  as  BASIC. 


Switching  Power  Supply:  an  efficient  type  of 
power  supply  that  produces  power  in  a com- 
pact package. 

Trace  Command:  a command  in  some  high 
level  languages  (such  as  some  BASICs)  which 
causes  the  computer  to  list  the  exact  order  of 
program  steps  executed  while  running  a pro- 
gram. The  trace  command  is  useful  for 
debugging  programs. 


If  you  would  like  fur- 
ther information  about 
the  terms  described  here, 
or  about  other  computer 
terms  we  might  have 
missed,  the  following 
two  books  are  particular- 
ly useful: 


Burton,  Philip  E,  A Dic- 
tionary of  Micropro- 
gramming, Garland 
Publishing  Inc,  New 
York,  1976. 

Weik,  Martin  H,  Stan- 
dard Dictionary  of  Com- 
puters and  Information 
Processing  Second  Edi- 
tion, Hayden  Book 
Company  Inc,  Rochelle 
Park  NJ,  1977.  ■ 


TURN  YOUR  COMPUTER 
INTO  A TEACHING  MACHINE 

The  staff  at  Program  Design  did  not  learn 
about  educational  technology  from  a book — 
we  wrote  the  book!  We  have  been  innovators  in 
such  teaching  materials  as  programmed  instruc- 
tion and  multimedia  presentations.  We  also  belong 
to  that  minority  in  education  who  actually  test  ma- 
terials to  see  that  people  can  learn  from  them. 

Now  Program  Design  brings  this  experience  to  the  personal 
computer  field.  PDI  is  developing  a line  of  educational  and 
game  programs  for  the  whole  family — from  preschool  child  to 
adults. 

Program  Design  educational  software  uses  the  computer's  full  teaching 
potential  in  exciting  and  effective  ways.  Programs  are  simple  to  use  and 
memory  efficient,  and  most  important  . . . they  teach! 

TAPES  NOW  AVAILABLE  FOR  THE  TRS-80  LEVEL  I OR  II,  PET,  APPLE  II 

SEE  OUR  SOFTWARE  AT  YOUR  COMPUTER  STORE 
OR  SEND  FOR  NEW  SAMPLE  TAPE. 

Send  $4.99,  name,  address,  type  of  computer  for  tape  with  actual  samples  of  our 
programs.  Printed  catalog  free. 

Department  600  PROGRAM  DESIGN,  INC.  1 1 IDAR  COURT  GREENWICH,  CONN  06830 
CIRCLE  105  ON  INQUIRY  CARD 
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Your 

Neighborhood 

Computer 

Store 


No  pretension  here.  An 
alcove  off  of  the  display 
area  serves  as  "executive 
offices* * for  Stan  and 
Dede  Veit  of  the  Com- 
puter Mart . 


We  can  be  very  friendly. 

Although  that  phrase  has  been 
appropriated  by  an  oil  company  as 
an  advertising  slogan,  it  could, 
with  great  justification,  be  applied 
to  Stan  and  Dede  Veit’s  Computer 
Mart  in  New  York  City. 

The  Veits,  along  with  about  a 
dozen  actual  relatives  and 
“adopted”  employees,  run  a com- 
puter retail  establishment  that  is 
typical  of  many  customer-oriented 
retailers  now  dotting  the  country 
in  this  fledgling  industry. 

As  one  enters  the  Computer 
Mart,  at  118  Madison  Av,  the 


initial  impression  is  of  a substantial 
variety  of  wares,  friendly,  knowl- 
edgeable, and  nonpushy  employ- 
ees in  adequate  numbers  to  get 
involved  with  the  customers,  and  a 
homey,  “ma  and  pa”  store  at- 
mosphere that  somehow  blends 
pleasantly  with  the  state-of-the-art 
technology  represented  in  the 
products  displayed. 


The  Wares 

As  is  undoubtedly  the  case  with 
any  but  the  newest  computer 


retailer,  the  inventory  of  products 
handled  by  the  Computer  Mart 
has  undergone  drastic  changes 
over  the  lifetime  of  the  store. 
Indeed,  as  one  of  the  ancient 
establishments  in  the  industry  (in- 
corporated December  1975;  retail 
operation  begun  February  1976), 
the  Computer  Mart’s  product  line 
has  probably  undergone  greater 
change  than  that  of  many  other 
retailers. 

Today,  the  Computer  Mart  car- 
ries as  wide  a variety  of  hardware, 
software,  publications  and  miscel- 
laneous electronic  gear  as  is 
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On  any  given  day,  several  computers  are  on  display 
and  active,  conveniently  arranged  for  easy  viewing 
and  use  by  customers. 


necessary  to  properly  serve  the 
broad  spectrum  of  present  cus- 
tomers which  extends  from 
schools  and  other  institutions  to 
small  businessmen  to  true  neo- 
phytes (who  represent  approx- 
imately 40%  of  the  customers 
walking  through  the  front  door). 
Focusing  on  hardware  as  an  exam- 
ple, the  Computer  Mart  offers  a 
variety  of  the  best  known  and 
largest  selling  personal  computers 
most  likely  to  be  purchased  by  the 
personal  computer  hobbyist.  At 
the  other  end  of  the  scale  are 
multiple  terminal,  time  sharing 
business  systems,  ranging  in  price 
from  $8000  up  to  $40,000. 

On  any  given  day,  several  com- 
puters are  on  display  and  active, 
conveniently  arranged  for  easy 
viewing  and  use  by  customers.  For 
example,  when  onComputing  vis- 
ited the  Computer  Mart,  there 
were  six  small  systems  up  and  run- 
ning in  the  store’s  display  area.  Of 
these,  one  was  a multiple  terminal 
business  system  in  which  four 
video  terminals  were  displaying 
four  separate  programs  being  run 
on  a single  central  processing  unit. 
The  other  five  systems  were 
smaller  consumer  and  hobbyist 
oriented  systems  running  some  of 
the  latest  software,  including  so- 
phisticated computer  games.  Al- 
though the  arrangement  of  the  dis- 
plays was  casual  and  comfortable, 
it  was  a well-thought-out  casual- 
ness and  comfortableness.  The  dis- 
plays, along  with  the  friendly 
enthusiasm  of  the  personnel,  drew 
the  interest  of  the  computer 
neophyte  from  our  staff  who 
visited  the  store  without  over- 
whelming him  with  a “this  is  too 
much  to  get  a handle  on”  reaction. 

The  People 

In  addition  to  Stan  and  Dede, 
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the  Computer  Mart  employs  about 
a dozen  other  full-time  peo- 
ple. Because  of  the  size  of  the 
business  and  the  nature  of  the 
industry,  and  because  it’s  more 
fun  that  way,  most  people  wear 
several  hats. 

It  is  often  said  that  a man  who  is 
his  own  boss  works  for  a tyrant. 
The  computer  store  proprietor  is 
no  exception.  Stan  Veit  has  re- 
cently cut  back  to  a 6 day  per  week 
12  hour  per  day  schedule.  Then 
there  is  Dede.  She  has  an  inde- 
pendent career  working  with  han- 
dicapped children.  The  mid-after- 
noon closing  hour  of  the  school 
where  she  works  gives  her  a 
chance  to  unwind  — which  to 
Dede  means  hurrying  to  the 
Computer  Mart  and  working  until 
she  and  Stan  leave  for  home 
(usually  9 PM  or  10  PM). 

In  addition  to  the  expected  tasks 
common  to  most  retail  businesses 
(sales,  office  work,  procurement, 
troubleshooting)  any  successful 
retail  operation  must  give  a very 
high  priority  to  its  service  depart- 
ment. Since  the  Computer  Mart  is 
quite  successful,  it  is  not  surprising 
to  learn  that  there  are  four  full- 
time service  people.  Stan  Veit  does 
acknowledge,  however,  that  find- 
ing and  keeping  competent  service 
people  is  one  of  the  more  impor- 


During a lull  in  the  store’s  activity, 
the  staff  plays  with  the  operating 
systems  on  the  display  floor. 


tant  and  difficult  tasks  he  faces  in 
running  a successful  computer 
retailing  operation. 

In  addition  to  the  full-time 
employees,  there  are  a few  part- 
timers.  For  example,  there  is 
Dede’s  73  year  old  father  who 
helps  with  various  office  chores 
and  who  may  be  the  oldest  active 
individual  in  the  industry.  There  is 
also  Stan  and  Dede’s  13  year  old 
niece  who  does  a little  of  every- 
thing (including  selling)  and  who 
may  be  one  of  the  youngest. 


The  Market 


In  mid  1975  when  Stan  Veit  was 
between  jobs  as  a technical  writer, 
he  read  about  the  introduction  of 
the  first  commercially  available 
microcomputer  and  about  the 
establishment  of  the  first  computer 
retail  operation  on  the  West  Coast. 
It  didn’t  take  him  long  to  jump 
into  the  computer  retailing  pond 


...Stan  observes  that  the  computer  is  simply  a tool, 
and  not  a completely  passive  instrument  of 
entertainment  like  a television  receiver  or  a hi-fi 
system. 


with  both  feet.  In  fact,  it  was 
inevitable. 

He  was  fascinated  by  the  new 
microcomputing  industry;  he  was 
tired  of  working  for  others  and 
wanted  to  be  his  own  boss;  he  had 
the  business  sense  to  see  the 
potential  of  a new  industry;  and  he 
had  a dedicated,  understanding, 
and  hardworking  partner.  . . his 
wife. 

The  Computer  Mart  opened 
shop  in  February  1976  in  500 
square  feet  of  floor  space  squeezed 
into  another  company’s  retail 
store.  In  the  earliest  months,  it  was 
so  difficult  to  get  products  that 
sales  of  books  and  magazines  sup- 
ported the  operation.  Considering 
the  infancy  of  the  market,  the 
Computer  Mart  had  a good  selec- 
tion of  products  in  its  earliest 
months.  This  “good  selection”  of 
products  circa  early  1976  consisted 
of  two  IMSAI  microprocessors  and 
one  Sphere,  some  Processor 
Technology  printed  circuit  boards, 
and  some  miscellaneous  video 
monitors.  Stan’s  instinct  as  to  the 
potential  vigor  of  the  industry  had 
been  correct,  however:  he  had 
orders  for  17  IMSAIs  before  he 
even  had  one  up  and  running  in 
his  store. 

In  those  early  days,  virtually  the 
only  customers  were  computer 
hobbyists  who  were  reasonably 
well  versed  in  computer  tech- 
nology and  who  were  starving  for 
equipment.  Part  of  Stan’s  success 
in  the  industry,  however,  stems 
from  his  sensitivity  to  changes  in 
the  market  and  the  necessary 
changes  in  his  product  lines  and 
professional  staff. 

Today,  the  customers  range 
from  institutions  (eg:  schools)  to 
small  businesses,  to  pure 
neophytes.  Almost  all  of  these 
customer  groups,  and  especially 
the  neophytes,  require  substantial 


“educational  time”  with  Com- 
puter Mart  employees;  thus  the 
sixfold  increase  in  employees  in 
about  three  years. 

A brainstorming  session  with 
Stan  concerning  the  future  of  the 
industry  evokes  a number  of 
thoughts  that  parallel  those  of 
others  in  the  industry,  but  that  are 
expressed  with  a nice  turn  of 
phrase.  Although  there  are  those 
who  compare  the  present  state  of 
the  microcomputer  industry  with 
the  early  stages  of  audio  or  the 
television  industry,  Stan  observes 
that  the  computer  is  simply  a tool, 
and  not  a completely  passive 
instrument  of  entertainment  like  a 
television  receiver  or  a hi-fi  sys- 
tem. A more  useful  analysis,  in 
Stan’s  view,  is  the  photographic 
industry,  in  which  the  amateur  or 
professional  photographer  must  in- 
teract with  his  equipment  to  create 
the  desired  results. 

Dede  and  salesperson,  Suzanne 
Kerr,  fill  a book  display  (right) 
almost  as  big  as  the  original  floor 
space  of  the  Computer  Mart.  Dede 
talks  with  a customer  (below). 


Although  the  sophistication  of  the 
“tools”  may  vary  over  a wide 
range  (from  box  cameras  to 
sophisticated  35  mm  single  lens 
reflex  cameras),  at  all  levels  the 
user  must  enjoy  the  interaction.  As 
the  industry  matures,  however, 
the  manual  and  technical  dexterity 
involved  in  the  user/tool  interac- 
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It  is  the  kids,  the  10  year  olds  and  12  year  olds,  who 
come  into  the  store  without  knowledge,  without  fear, 
but  with  curiosity  and  with  enthusiasm. 


tion  may  decrease;  as  with  the 
recent  trend  toward  increasing 
automation  in  single  lens  reflex 
cameras. 

Another  observation  that  Stan 
returns  to  as  the  conversation 
progresses  is  that  “the  industry  is 
in  the  hands  of  the  kids.”  It  is  the 
kids,  the  10  year  olds  and  12  year 
olds,  who  come  into  the  store 
without  knowledge,  without  fear, 
but  with  curiosity  and  with 
enthusiasm.  They  are  unawed  by 
computers , a term  that  for  many 
adults  conjures  up  images  a la  the 
1950s  of  rooms  full  of  imposing 
equipment  in  some  large  bank  or 
research  establishment.  Children’s 
eyes  see  simply  a hand  calculator 
and  a television  screen  somehow 
linked  together  to  produce  a won- 
derful device  that  is  limited  only 
by  the  user’s  ingenuity.  “See  the 
world  through  children’s  eyes” 
may  be  a good  motto  for  the 
microcosm  of  microcomputing. 

Like  any  retailer,  Stan  works 
long  hours.  Spending  so  much 
time  at  the  store,  he  sees  patterns 
beneath  the  random  ebbing  and 
flowing  of  the  customers  and  the 
merely  curious  who  enter  and 
leave  the  store.  In  terms  of  the 
kids  who  find  computers  so  com- 
fortable, there’s  the  daily  influx  of 
teenagers  and  pre-teenagers  in 
mid-afternoon  after  school  is  out. 
The  very  young  children,  who  are 
a delight  in  their  enthusiasm  and 
easy  acceptance  of  technology, 
always  come  on  Saturday.  In  large 
metropolitan  areas,  Saturday  is 
divorced  fathers’  day  with  the  kids. 

The  Rest 

The  Computer  Mart  is  more 
than  a computer  store;  it  is  a cen- 
ter of  computer  hobbyist  and  com- 
puter enthusiast  activities.  In  addi- 
tion to  a couple  of  computer  users’ 


clubs  that  take  over  the  store’s 
facilities  after  hours  for  meetings, 
Stan  holds  after  hours  classes  in 
which  he  teaches  computer  con- 
cepts at  various  levels. 

The  treatment  accorded  the 
uninitiated  is  friendly,  informa- 
tive, and  not  condescending.  More 
and  more  frequently  an  adult 
customer  will  walk  through  the 
door  and  announce,  “I  don’t  know 
anything  about  computers.” 

Rather  than  try  to  hype  such  a 
customer  into  a purchase,  a 
salesperson  will  often  advise  the 
customer  to  purchase  an  inexpen- 
sive elementary  book  on  computer 
concepts  and  to  return  to  discuss 
what  he  has  learned.  After  a num- 


ber of  return  visits  and  extended 
conversations,  the  customer  may 
or  may  not  buy  equipment.  If 
equipment  is  purchased,  however, 
both  Stan  and  the  customer  will  be 
more  satisfied  with  the  final  result 
than  they  would  be  if  there  had 
been  a hasty,  ill  thought  out 
purchase. 

When  Stan  was  a young  man 
sweeping  floors  in  a fruit  store,  he 
would  muse,  “Some  day  I’ll  be 
president  of  my  own  company.” 

Recently,  while  preparing  a 
storage  area  to  receive  new  stock,  he 
paused,  leaned  on  his  broom,  and 
was  quite  happy  to  be  his  own  boss. 
As  he  told  us,  a computer  retailer 
must  wear  many  hats.  ■ 


MUSE. 

THE  LEADER  IN  QUALITY  SOFTWARE 

announces  new  APPLE-II  software 
DR.  MEMORYtm  (32k)  Disk  Word  Processor  $49.95  includes  UPPER 
and  lower  case  plus  complete  printer  controls.  Variable  page  size,  left 
and  right  margins,  automatic  paragraphing  and  more.  On  diskette  with 
documentation. 

APPILOT  EDU-DISKtm  (32k)  $49.95  A complete  multi-program  C.A.I. 
system  for  the  APPLE  II.  Includes  program  editor  and  APPILOT 
interpreter  on  diskette  with  extensive  on-line  HELP  lessons  plus 
documentation  manual. 

MICRO  INFORMATION  SYSTEMtm  (32k)  $99.95  is  a breakthrough  in 
effective  information  systems  of  any  size.  This  one  system  handles 
accounts  payable/receivable,  inventories,  appointment  calendars,  cost 
estimating,  real  estate  listings,  sales  solicitations,  manpower 
accounting,  selective  mailings  and  label  printing,  dietary  information, 
phone  directories  and  more!  On  diskette. 

SUPER-LOADtm  cassettes 

U-DRAW  (16k)  $17.99  - Hi  resolution  graphics  editor. 

ELECTRIC  CRAYON  (8k)  $17.95  - Full  color  graphics  editor. 

MUSIC  BOX  (8k)  $12.95  - three  octave  sound  includes  sharps,  flats, 
note  time,  rests  and  tempo. 

TANK  WAR  (16k)  $12.95  - hi-res  2 player  action. 

MAZE  GAME  (16k)  $12.95  - best  3-D  color  maze  game. 

SIDE  SHOWS  (8k)  $12.95  - six  colorful  games  in  BASIC. 

ESCAPE!  (16k)  $12.95  - a challenging  3— D adventure. 

^ Available  from  dealers  or  write  today  to  the 

MR!  MUSE  CO.,  7112  Darlington  Drive,  Baltimore,  MD  21234 
Order  by  phone  (301)  661-8531  MASTERCHARGE  and  VISA  welcome 
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CIRCLE  65  ON  INQUIRY  CARD 


Checkbook 

Balancing 

Program 
in  BASIC 


by  Stephen  E Sunderland 


10  DIM  NUMCtOl) * DATE* (101)  *ESTAB*<101>  r AMNT (101) 

XI  PRINT 

12  PRINT  a*CHECKBOCK*a 

13  PRINT  "CAUTION  *******  ENTER  ALL  DATES  AS  XX/XX" 

14  PRINT 

15  INPUT  "DO  YOU  WISH  A LIST  OF  CURRENT  CHECK  DATA  (Y  OR  N)afB* 
20  IF  B$- * Y ' THEN  GQSUB  1000  El  SE  30 

30  INPUT  "DO  YOU  WISH  TO  DELETE  CURRENT  CHECK  DATA  (Y  OR  N)‘!B* 
40  IF  B$=aNa  GOTO  103 
50  IB  AMO 


60 

61 

62 

70 

SO 

90 

100 

102 

103 

104 

105 
13  0 
120 
130 
140 
150 
160 
170 
180 
190 


210 


NCHKS-0 
NUM(1)«9999 
DATE* O >«a 99/99" 

PRINT  "ALL  CHECKS  DELETED  AND  CURRENT  BALANCE  SET  TO  0.00" 

INPUT  "NEW  STARTING  BALANCE1- " f IBAL 

INPUT  "IS  NEW  BALANCE  CORRECT  (Y  OR  N ) " r B$ 

IF  B$- " N " GOTO  80 

GOTO  110 

PRINT 

PRINT  "INITIAL  BALANCE  f IBAL 

PRINT 

PRINT 

PRINT 

PRINT  "TO  ENTER  CHECK  DATA  ENTER  THE  NUMBER  OF  THE  CHECK t 
PRINT  "THE  DATE  OF  THE  CHECK i THE  ESTABLISHMENT  TjO  WHICH* 
PRINT  "THE  CHECK  WAS  ISSUED  r AND  THE  AMOUNT  OF  THE  CHECK* 
PRINT 
PRINT 

PRINT  "TO  ENTER  A DEPOSIT  ENTER  A ZERO  FOR  THE  CHECK 
PRINT  " NUMBER » THE  DATE  ON  WHICH  THE  DEPOSIT  WAS  MADE* 
PRINT  "DEPOSIT  FOR  THE  ESTABLISHMENT*  AND  THE  AMOUNT" 
PRINT  "OF  THE  DEPOSIT 


220  PRINT 


230  INPUT  "ENTER  CHECK  OR  DEPOSIT  DATA" r N* D* *E* * A 


231  PRINT 

232  IP  12/31"  GOTO  236 

233  IF  L.,EN(Ii$K>5  GOTO  236 

234  IP  l.EN<E$)>30  GOTO  230 

235  GOTO  240 

236  PRINT  "INVALID  DATE" 

237  GOTO  230 

240  INPUT  * IS  DATA  CORRECT  (Y  OR  N)*rB$ 
250  IF  B*«,Na  GOTO  230 


251  NCHKS- NCHKS+1 

255  IF  E$»a DEPOSIT*  GOTO  2010  ELSE  3010 
270  NUM<  NCHKS  MN 


2 BO  DATE* (NCHKS )'SD* 

300  AMNT ( NCHKS  >~A 

320  INPUT  "HAS  ALL  CHECK  AND  DEPOSIT  DATA  BEEN  ENTERED  (Y  OR  N) 


i B* 


330  IF  B$~ * N “ • GOTO  230 
340  GOTO  20 

990  REM  CHECK  LIST  SUBROUTINE 
1000  PRINT 

1010  PRINT  " NO  DATE  ESTABLISHMENT  ‘ AMOUNT  BALANCE" 

1020  PRINT  1ABI45) f IBAL 


1030  CBAL" IBAL 
1040  FOR  Z«1  TO  NCHK8 

1050  IF  E STAB* < Z ) *• " * *DEPOS I T** " THEN  CBAL*  CBAL+AMNT(Z ) ELSE  CBAL-CBAL.-AMNT  (Z ) 
1060  PRINT  NUM<Z> »TAB<5) fDATE*(Z> 5TABC14) >ESTAB*<Z) • TAB <364  * AMNTCZ) » TAB (48) *CBAL 
1070  NEXT  Z 
1080  PRINT 
1090  RETURN 

2000  REM  ENTER  DEPOSIT  INTO  TABLE 
2010  FOR  7.-1  TO  NCHKS 

2020  IF  D*<“DATE*<Z>  THEN  GQSUB  4010  ELSE  2040 
2030  GOTO  320 
2040  NEXT  2 
2050  GOTO  320 

3000  RF.M  ENTER  CHECK  INTO  TABLE 
3010  FOR  Z-l  TO  NCHKS 

3020  IF  N<NUM(Z ) THEN  GOSUB  4010  ELSE  3040 
3030  GOTO  320 
3040  NEXT  2 
3050  GOTO  320 

4000  REM  MOVE  DATA  INTO  FILES 
4010  FOR  ZZ-NCHKS  TO  Z STEP  -1 
4015  Z1«ZZ+1 
4020  NUM<  Z1 ) -NUM<ZZ > 

4030  DATE*<Z1 )«DATE$(ZZ> 

4040  ESTAB*(Z1)«ESTAB* (ZZ> 

4050  AMNT (Zl> -AMNT (ZZ) 

4060  NEXT  ZZ 
4070  NIJM  (Z  > =N 
4080  DATE* ( Z ) ~D$ 

4090  IF  E*-“ " DEPOSIT a THEN  ESTAB* ( Z >» " **DEPOS I T** * ELSE  ESTAB*(Z)=E* 

4100  AMNT <Z >--A 

4102  REM  CALCULATE  BALANCE 

41.04  CBAL  -IBAL 

4106  FOR  ZZ-1  TO  Z 

4108  IF  ESTAB*(ZZ>»a#*DEPOSIT#*a  THEN  CBAL -CBAL+ AMNT < ZZ > ELSE  CBAL  = CBAL-AMNT ( ZZ ) 
4110  NEXT  ZZ 

4112  PRINT 

4113  PRINT  " NO  DATE  ESTABLISHMENT  AMOUNT  BALANCE" 

4114  PRINT  NUM(Z> * TABC5) JDATE$<Z) rTAB( 14) t ESTAB* ( Z ) 5 TAB ( 36 > i AMNT ( Z ) 5 TAB ( 48 > ? CBAL 

4115  PRINT 

4120  IF  NCHKS- 101  GOTO  4130  ELSE  RETURN 

4125  IF  ESTAB*UM"**DEPGSIT***  THEN  IBAL-IBAL+AMNT < 1 ) ELSE  IBAL- IBAL- AMNT ( 1 ) 

4130  FOR  Z**l  TO  NCHKS- 1 

4140  Z 1 ™'Z+  3 

4150  NIJM ( Z ) -NUM( Z1 ) 

4160  DATE  $ ( Z.I  -DA  T E $ ( Z 1 ) 

4170  FSTnB* (Z)^ESTAB* (21 ) 

4180  AMNT I Z)™AMN>< Z1 ) 

4190-  NEXT  Z 
4200  RETURN 
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Ever  had  trouble  getting  the  bank’s  statement  of 
your  checking  account  to  correspond  to  that  jumble 
of  figures  in  your  checkbook?  Are  you  tired  of  trying 
to  discern  who  check  565  was  for?  Well,  if  the  answer 
to  either  question  is  yes,  here  is  some  help.  The 
routine  shown  here  is  a checkbook  maintenance 
routine.  You  can  use  it  to  verify  your  balance  when 
you  receive  the  monthly  mystery,  otherwise  known  as 
a bank  statement,  and,  if  you  are  fortunate  enough 
to  have  a floppy  or  Phi-deck  system,  you  can  main- 
tain a continuous  record  of  your  checking  account. 

After  you  have  entered  the  program  (by  the  way, 
this  program  was  developed  using  TDL’s  8 K Zapple 
BASIC)  you  will  find  that  using  it  is  quite  easy. 
However,  there  are  a few  idiosyncracies  you  should 
be  aware  of.  First,  the  check  data  is  entered  by  sup- 
plying the  number  of  the  check,  its  date  of  issue,  the 
party  to  whom  the  check  was  issued,  and  the  amount 
of  the  check.  This  data  is  entered  when  the  prompt 
message. 


ENTER  CHECK  OR  DEPOSIT  DATA? 

is  displayed.  For  example: 

ENTER  CHECK  OR  DEPOSIT  DATA?105,01/23,DR  X, 50.43 


Note  that  the  date  was  entered  as  a 5 character 
field;  failure  to  follow  this  format  (XX/XX)  will 
result  in  an  error.  Also  note  that  30  characters  have 
been  allotted  for  the  establishment  to  which  the 
check  was  issued.  Deposit  data  is  entered  in  a similar 
manner,  with  the  following  exceptions:  the  check 
number  should  be  0 and  the  word  DEPOSIT  used  for 
the  establishment,  for  example: 

ENTER  CHECK  OR  DEPOSIT  DATA?0, 01/27, DEPOSIT, 75.78 


As  each  check  or  deposit  is  entered,  it  is  placed  in 
the  file  of  existing  check  and  deposit  data.  In  this  file 
all  checks  are  stored  in  numerical  order,  with 
deposits  being  stored  according  to  the  date  of 
deposit.  All  that  you  need  to  supply  is  the  initial 
balance  as  requested  and  you’ll  be  on  your  way. 

Enough  storage  has  been  provided  for  100  checks 
and  deposits.  However,  for  those  of  you  who  wish  to 
increase  (or  decrease)  this  number,  only  two  lines  re- 
quire modification.  Line  10  defines  the  check  and 
deposit  file.  These  arrays  must  be  one  entry  larger 
than  the  number  of  checks  you  want  to  accommo- 
date. Line  4120  also  requires  modification  to  one 
more  than  the  number  of  checks  allocated  in  the  file. 
Readers  who  have  hard  copy  devices  can  change  line 
1060  to  LPRINT,  and  the  final  listing  of  checks  will 
be  produced  on  your  hard  copy  device.  ■ 


CATCH  THE 
S-lOO  INC. 
BUS! 


S.D.  Versafloppy  Disk 
Controller  Kit 

S.D.  Expandoram  32/64K 
Memory  Kit 

Imsai  M 10  Multiple  1/0 
Interface  Kit 

S.D.  Z-80  Starter  Kit 
w/PIO 

SSM  1/0  4 Parallel  & Serial 
Interface  Kit 

Xitan  Z-80  ZPU  Factory 
Assembled  and  Tested 


LIST 

PRICE 

OUR 

SPECIAL 

CASH 

PRICE 

159.00 

135.00 

141.00 

120.00 

195.00 

166.00 

249.00 

210.00 

149.95 

128.00 

199.00 

170.00 

Call  for  Our  Prices  on: 

Cromemco,  IMSAI,  Vector  Graphic,  North  Star,  Sanyo, 
Hazeltine,  IMC  plus  Most  Other  Major  Lines. 


Subject  to  Available  Quantities  • Prices  Quoted  Include  Cash  Discounts. 
Shipping  & Insurance  Extra. 

Bus. . S — J □ □ , i n c . 

Address  . 7 White  Place 

Clark,  N.J.  07066 
Interface  201-382-1318 
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ROCHESTER  DATA 

Incorporated 

3100  Monroe  Avenue,  Rochester,  New  York  14618 


At  last... 

the  mechanical  interface! 

Turn  your  electric  typewriter  into  a low  cost, 
high  quality  hard  copy  printer. 


User  list 


395 


00 


Inc.  interfaces  the  keyboard 
of  any  commercially  available 
electric  typewriter  with  any 
computer,  The  result:  low  cost,  high 
quality  hard  copy. 
Write  today  for  more  information. 
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CIRCLE  1 15  ON  INQUIRY  CARD 


MICROCOMPUTER  MANUFACTURERS 


Allied  Computers 
B-58 

Ashok  Nagar 
Madras  600  083  India 

Altos  Computer  Systems 
2378  B Walsh  Av 
Santa  Clara  CA  95050 

Andromeda  Systems 
17875-N  Sky  Pk 
North  Irvine  CA  92714 

APF  Electronics  Inc 
444  Madison  Av 
New  York  NY  10022 

Apple  Computer  Co 
12060  Bandley  Dr 
Cupertino  CA  95014 

Atari  Inc 

1272  Borregas  Av 
Sunnyvale  CA  94086 

Central  Data 
POB  2484  Station  A 
Champaign  IL  61 820 

CGRS  Microtech 
POB  368 

Southampton  PA  18966 

CMC  Marketing  Corp 
5601  Bintliff  Suite  515 
Houston  TX  77036 

Commodore  Business  Machines  Inc 
901  California  Av 
Palo  Alto  CA  94304 

Comptronics 
19824  Ventura  Blvd 
Woodland  Hills  CA  91364 

Compucolor  Corp 
POB  569 

Norcross  GA  30071 

Computer  Data  Systems 
5460  Fairmount  Dr 
Wilmington  DE  19808 

Computer  Power  and  Light 
12321  Ventura  Blvd 
Studio  City  CA  91604 

Computer  Products  of  America 
633  W Kateila  Av 
Orange  CA  92667 


Cromemco  Incorp 
280  Bernardo  Av 
Mountain  View  CA  94040 

Digi-Key  Corp 
POB  677 

Thief  River  Falls  MN  56701 

Digital  Micro  Systems 
BOX  1212 
Orem  UT  84057 

Digital  Sport  Systems 
Seventh  and  Elm  St 
West  Liberty  IA  52776 

E & L Instruments  Inc 
61  First  St 
Derby  CT  06418 

Electro-Atomic  Products 
25  Old  State  Rd 
New  Milford  CT  06776 

Electronic  Control  Technology 
763  Ramsey  Av 
Hillside  NJ  07205 

Electronic  Product  Associates  (EPA)  Inc 

1157  Vega  St 

San  Diego  CA  921 10 

Electronic  Tool  Co 
4736  W El  Segundo  Blvd 
Hawthorne  CA  90250 

Environmental  Technology 
2821  W Sample 
South  Bend  IN  46619 

Exidy  Inc 

969  W Maude  Av 

Sunnyvale  CA  94086 

Fire  Bird  Sales 
POB  116,  03  Oak  St 
Woodland  IL  60974 

Gimix 

1337  W 37th  PI 
Chicago  IL  60609 

Harris  Corp 

Computer  Systems  Division 
Dept  EM  POB  23550 
Fort  Lauderdale  FL  33307 

Heath  Co 

Benton  Harbor  Ml  49022 
lasis  Inc 

275  Humboldt  Ct 
Sunnyvale  CA  94086 


IMSAI  Mfg 
14860  Wicks  Blvd 
San  Leandro  CA  94577 

Industrial  Micro  Systems 
633  W Kateila  Av-L 
Orange  CA  92667 

Infinite  Inc 
1924  Waverly  PI 
Melbourne  FL  32901 

Intel  Corp 
3065  Bowers  Av 
Santa  Clara  CA  95051 

Intelligent  Systems 
5965  Peachtree  Corners  E 
Norcross  GA  30071 

Interact  Electronics  Inc 

POB  8140 

Ann  Arbor  Ml  48107 

Intersil 

10900  N Tantau  Av 
Cupertino  CA  95014 

Mattel  Electronics  Inc 
5150  Rosecrans  Av 
Hawthorne  CA  90250 

Micro  Data  Systems 
POB  36051 

Los  Angeles  CA  90036 

Micro  Products  Unlimited 
POB  1525 
Arlington  TX  76010 

Midwest  Scientific  Instruments  Inc 
220  West  Cedar 
Olathe  KS  66061 

Miniterm  Associates  Inc 
Dundee  Pk 
Andover  MA  01810 

Modern  Microcomputers 
290  Linden  Av 
Westbury  NY  11590 

Motorola  Inc 
POB  27605 
Tempe  AZ  85282 

NEC  Microcomputers  Inc 
Five  Militia  Dr 
Lexington  MA  02173 

Netronics  R & D Ltd 
333  Litchfield  Rd 
New  Milford  CT  06776 

North  Star  Computers 
2547  Ninth  St 
Berkeley  CA  94710 
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Northwest  Microcomputer  Systems 
121  E 11th 
Eugene  OR  97401 

Ohio  Scientific  Instruments 
1333  S Chillicothe  Rd 
Aurora  OH  44202 

Olson  Electronics 
21850  Center  Ridge  Rd 
Rocky  River  OH  441 16 

Parasitic  Engineering 
P08  6314 
Albany  CA  94706 

Pertec  Computer  Corp 
Pertec  Division 
9600  Irondale  Av 
Chatsworth  CA  9131 1 

PolyMorphic  Systems 

460  Ward  Dr 

Santa  Barbara  CA  931 1 1 

Processor  Technology 
7100  Johnson  Industrial  Dr 
Pleasanton  CA  94566 

Quay  Corp 
POB  386 

Freehold  NJ  07728 

Quest  Electronics 
POB  4430 

Santa  Clara  CA  95054 

Radio  Shack 
1400  One  Tandy  Ctr 
Fort  Worth  TX  76102 

Rank  Peripherals 
POB  7 

Victoria  Station 
Montreal  PQ  H3Z  2V4 
Canada 

RCA  Corp 
Solid  State  Division 
Route  202 

Somerville  NJ  08876 

RDA  Inc 
5012  Herzel  PI 
Beltsville  MD  20705 

Realistic  Controls  Corp 
404  W 35th  St 
Davenport  IA  52806 

Rockwell  International 
Electronic  Devices  Division 
3310  Miraloma  Av 
POB  3669 
Anaheim  CA  92803 
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SD  Systems 

Technico 

POB  2881 0B 

9130  Red  Branch  Rd 

Dallas  TX  75228 

Columbia  MD  21045 

Signetics  Corp 

Texas  Instruments 

811  EArques 

POB  1444 

Sunnyvale  CA  94086 

Houston  TX  77001 

Smoke  Signal  Broadcasting 

Vector  Graphic 

POB  2017 

31364  Via  Colinas 

Hollywood  CA  90028 

Westlake  Village  CA  91361 

Space  Byte  Corp 

Videobrain  Computer  Co 

1720  Pontius  Av  No  201 

2950  Patrick  Henry  Dr 

Los  Angeles  CA  90025 

Santa  Clara  CA  95050 

Southwest  Technical  Products  Corp 

Western  Data  Systems 

219  W Rhapsody 

3650  Charles  St 

San  Antonio  TX  78216 

Synertek 

Dept  H 

Santa  Clara  CA  95050 

POB  552 

Wintek  Corp 

Santa  Clara  CA  95052 

Tano  Corp 

902  N 9th  St 

Lafayette  IN  47904 

4521  W Napoleon  Av 

Xitan  Inc 

Metairie  LA  70001 

POB  3087 

1101  -H  State  Rd 

Princeton  NJ  08540 

vista  V80 

mini  DISH 
Svstem  lor 
TRS-80 


$395.00 


Includes  disk  drive,  power  supply, 
regulator  board,  compact  case,  and 
cabel.  The  V-80  offer  23%  more  storage 
capacity.  Simply  take  it  out  of  the  box 
and  it’s  ready  to  go!  Requires  16K, 
Level  II,  EX.  R. 


R0CKW6II  AIM-65: 

The  Head-start 
in  Microcomputers 

A KIM-1  compatible  machine  with 
on-board  printer  and  a real  keyboard! 

t 375.00  w/IK  RAM 
450.00  w/4K  RAM 
4K  assembler/editor  in  ROM:  $ 80.00 

8K  BASIC  in  ROM:  $100.00 

Power  supply:  $ 59.95 

Case  for  AIM-65:  $ 49.95 

Special  Package  Price:  $599.00 

AIM-65  (4K)t  Power  Supply,  Case,  and 
8K  BASIC  ROM  


CALL  TOIL  FREE 

4901  W ROSECRANS  AVENUE  (800)421-5609 

HAWTHORNE.  CALIFORNIA  90250  (800)  262-1 710  In  Californio 

USA. 

Cosh  checks,  money  orders,  and  credit  cords  accepted,  fidd  freight  charge  of  $2.50  for  orders  under 
1 0 lbs.  and  $1 .00  service  charge  for  orders  under  $1 0.00.  fidd  6%  soles  tax  on  oil  ports  delivered  In 
California.  Discounts  aval  table  at  OEM  quantltes. 

«,  UJRITE  FOR  R FfiEE  CRTRLOG  ' 

_ I All  prices  subject  to  change  without  notice.  m 
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A 

Teacher 
Is  Forever 


by  Joseph  Dawes 


I’ve  been  in  school  for  most  of  my  life  in  one 
way  or  another.  For  more  than  17  years  now  1 have 
been  a teacher  of  junior  high  and  high  school 
mathematics.  My  move  from  junior  high  school  to 
high  school  was  made  thanks  to  a computer.  Our 
school  system  had  an  opportunity  to  acquire  a 
“teaching  computer”  because  the  company  making 
it  was  right  here  in  town.  The  idea  was  to  put  it  in 
the  high  school  and  create  a course  of  instruction 
in  machine  language  computer  programming  for 
juniors  and  seniors.  I was  given  the  opportunity  to 
develop  and  teach  the  course.  The  machine  was 
ideal  for  the  purpose,  in  that  all  registers  were  visi- 
ble and  manipulatable  by  the  student.  A Teletype 
was  the  only  peripheral;  but  the  students  were  not 
permitted  to  use  it  until  they  had  learned  enough 
to  write  the  input-output  (I/O)  routines.  We  did  a 
lot  with  a half  year  course  and  1 K of  memory.  We 
took  quite  a few  students  all  the  way  from  machine 
language  programming,  through  assemblers,  to  a 
compiler  written  by  students,  and  proudly  turned 
out  several  students  who  found  their  niche  and  be- 
came professional  computer  people  in  one  way  or 
another. 

It’s  all  past  history  now.  We  began  this  program 
in  1967,  when  school  operating  funds  were  much 


easier  to  come  by,  and  it  died  seven  years  later  for 
lack  of  financial  support.  (The  old  computer  is  far 
from  dead,  although  its  drum  memory  makes 
funny  little  sounds  when  we  fire  it  up  for  old 
times’  sake.)  My  desire  to  use  a computer  for 
educational  purposes  is  also  still  alive,  and  now, 
thanks  to  inexpensive  and  highly  capable 
microcomputer  systems,  I’ve  got  a second  chance. 

For  nearly  three  years  now  I’ve  had  my  microcom- 
puter system  with  two  cassette  interfaces  and  a 
Teletype  interface,  video,  and  now  running  20  K. 
My  rationale  for  the  purchase  was  to  prepare  a pilot 
program  for  preparing  school  attendance  and  grade 
reports  in  order  to  demonstrate  to  my  school 
system  that  the  new  small,  low  cost  computer 
systems  were  indeed  capable  of  performing  produc- 
tive work.  I am  at  work  on  this  project  now;  and  if 
it  proves  successful  then  we  will  once  again  have  a 
chance  to  introduce  students  to  hands-on  computer 
operation,  while  at  the  same  time  serving  some  of 
the  school  system’s  computing  needs  locally. 

All  the  preceding  is  preamble  to  one  point  I feel 
is  worth  making  to  many  of  you  personal  computer 
enthusiasts  who  have  acquired  your  computer,  got 
it  tied  in  to  your  burglar  alarm  system,  played  all 
the  games  you  can  stand,  and  have  just  recently 
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Computer  graphics  by  Mike  O’Shaughnessy 


My  desire  to  use  a computer  for 
educational  purposes  is  still  alive, 
and  now,  thanks  to  inexpensive 
and  highly  capable  microcomputer 
systems,  I’ve  got  a second  chance. 


come  to  the  realization  that  you  are  in  imminent 
danger  of  displaying  “The  Topsy  Syndrome.” 

I can’t  think  of  anything  constructive  to  do  with 
my  computer  so  I’ll  implement  APL  and  if  it  still 
doesn  7 do  anything  I’ll  get  a joystick  and  if  it  still 
doesn  7 come  up  with  something  useful  then  some 
floppies  to  create  virtual  megabyte  memory  are 
bound  to  chase  some  terrific  applications  out  of 
the  wiring  and  if  that  doesn  7 do  it  then  a super 
graphics  board  and  voice  synthesis  and  .... 

Perchance  you  feel  a little  uneasy  with  your 
accumulation  of  hardware  and  software.  What  good 
are  fancy  translators,  compilers,  assemblers, 
disassemblers,  and  interpreters  if,  after  all,  they 
benefit  no  one  and  result  in  no  more  productive  pro- 
gramming than  before? 

Consider  this  alternative  for  getting  off  the 
expansion  merry-go-round:  use  your  computer  for 
education;  start  with  simple  primary  education.  It 
doesn’t  take  much  memory;  one  cassette  is  suffi- 
cient, and  a video  interface  would  top  it  off.  Use 
your  computer  to  teach  children  some  things  they 
need  to  know  to  be  more  successful  in  their  school 
studies.  Start  with  your  own  children  but  if  you 
don’t  have  children  of  your  own,  use  someone 
else’s.  Volunteer  to  take  your  machine  to  your 
local  elementary  school  during  some  teacher’s 
arithmetic  or  spelling  time.  If  you  think  of  teach- 
ing, you’ll  think  of  endless  useful  applications  for 
that  tremendously  powerful  and  sophisticated 
example  of  technological  development  in  which 
you’ve  invested.  I can  certainly  understand  that  for 
many,  the  joy  of  computing  is  in  the  building  of 
the  system  and  in  making  it  ever  more  complex 
with  hardware  and  software  innovations.  It  also 
seems  true,  however,  that  for  many,  this  develop- 
ment of  computer  potential  may  be  much  easier  to 
justify  on  a corporate  capital  improvements  budget 
than  on  a family  survival  budget.  Perhaps,  the  idea 
of  involving  your  computer  with  education  might 
gain  your  technological  pride  and  joy  an  increased 
measure  of  acceptance,  by  your  family  and  by  the 
public-at-large. 

The  idea  didn’t  occur  to  me  immediately.  I had 
been  working  for  a month  or  two  on  my  pilot 
programs  for  administrative  purposes  in  the  school, 


Computer  Mart  of  New  York  Delivers 

The  Unbeatable 
Combination 
For  Accountants 
And  Their  Clients 

■ ALPHA  MICRO  - The  Mainframe  Micro  16-bit,  Time  Sharing, 
Multi  Tasking  Computer  System.  Supports  Multi-Terminals, 
Printers,  Hard  Disks  from  10  to  1,200  Megabytes. 

■ COMPLETE  ACCOUNTING  PACKAGE  - Proven  Software, 
Accounts  Receivable/Payable,  Inventory,  Order  Entry, 

General  Ledger,  Mailing  Lists. 

■ WORD  PROCESSING  with  Internal  Virtual  Memory.  {You 
only  need  1V2K  to  edit  up  to  64K  file!) 

■ FAST  DELIVERY  of  Integrated  System 

■ SERVICE  CONTRACTS  with  one  day  response 

■ 10  MEGABYTE  SYSTEM  from  $18,000 

COMPUTER  MART  OF  NEW  YORK,  INC. 

118  Madison  Ave. 

New  York,  N.Y.  10016 

(212)  686-7923 
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CIRCLE  25  ON  INQUIRY  CARD 


I heard  her  talking  about  a spelling 
contest  in  class,  so  a few  days  later 
Compucius  asked  her  to  try 
spelling  some  words,  and  lo  and 
behold,  they  were  words  she  had 
been  using  that  day,  and  the  next 
day  the  words  were  different. 

happily  debugging  like  mad,  when  I began  to  real- 
ize that  man  does  not  live  by  debugging  alone.  I 
wanted  to  show  it  off  with  something  working  and 
useful. 

My  first  grade  daughter  had  had  the  key  all 
along.  I had  been  ignoring  her  questions  about  the 
new  “typewriter”  and  the  new  “TV”  and  the  link 
they  could  have  with  all  those  school  practice 
papers  she  brought  home  every  day.  In  about  30 
minutes,  thanks  to  a BASIC  interpreter  used  in  my 
machine,  I had  a simple  tutorial  program  for  first 
grade  addition  and  subtraction.  In  five  more 
minutes  my  6 year  old  knew  which  keys  to  push  to 


WHAm 

for  Apple  II*. 

Finally,  the  world’s  most  popular  data  base 
query  system  can  be  used  in  one  of  the  world’s 
most  popular  personal  computers—  Apple  II*. 

WHATSIT"*  is  also  available  for: 

• Northstar  Basic  & CP/M.'* 

• IBM  single  & double  density,  Icom  micro, 

Micropolis  Mod  I & II,  Helios  II.  Altair  Hard  Sector. 


See  it  at  the 
West  Coast  Computer 
Faire,  booth  327. 

INFORMATION  UNLIMITED 

P.O.  Box  8372 
Merrillville,  Indiana  46410 
(219)  924-3522 
Dealer  inquiry  welcome. 


- Whatsit  is  a trademark  of  Computer  Headware 

• Apple  II  ts  a trademark  of  Apple  Computers.  Inc 

- CP  M is  a trademark  of  Digital  Research 


CIRCLE  50  ON  INQUIRY  CARD 


terminate  inputs  and  was  solving  more  addition  and 
subtraction  problems  than  she  had  ever  done  as  an 
assignment. 

I didn’t  think  scoring  would  be  proper  but  she 
told  me  she  wanted  to  know  how  she  did,  so  with  a 
few  minutes  of  appending  we  had  her  a score  when 
she  told  the  machine  to  stop.  Machines  are  no  fun 
unless  they  have  personalities,  so  a few  more  lines 
were  added  and  it  was  asking  for  her  name  and 
then  using  it  on  every  response  in  a conversational 
manner.  Now  she  quickly  realized  this  machine 
had  to  cease  being  an  it,  so  Compucius  was  born. 
Every  night  before  bedtime  the  question  was, 
“What  does  Compucius  have  for  me  tonight?”  For 
a while  I added  crazy  new  twists  to  the  addition  and 
subtraction  program  to  keep  her  on  her  toes  and 
delighted,  then  a brand  new  program  to  practice 
her  knowledge  of  inequalities,  which  were  being 
introduced  in  the  first  grade.  I heard  her  talking 
about  a spelling  contest  in  class,  so  a few  days  later 
Compucius  asked  her  to  try  spelling  some  words, 
and  lo  and  behold,  they  were  words  she  had  been 
using  that  day,  and  the  next  night  the  words  were 
different.  What  fun! 

I am  now  looking  forward  to  her  second  grade 
year  and  the  new  challenges  that  await  her  there. 
They’ll  be  starting  to  learn  about  fractions,  so  I am 
designing  a program  to  introduce  the  concept  of 
fractional  parts  to  her.  I’m  looking  forward  even 
further  — wait  till  she  starts  on  sentence  structure! 

I already  know  how  I’m  going  to  tackle  that  one. 

As  a subtle  by-product  of  all  this,  she  is  becom- 
ing well  acquainted  with  the  typewriter  keyboard.  1 
also  haven’t  forgotten  the  evening  she  mentioned 
her  wish  to  “teach  Compucius”  like  I did.  She 
knows  where  all  those  antics  come  from  but  she 
doesn’t  know  how  I get  them  in  there.  Well,  of 
course  you  can  guess  what  my  biggie  tutorial  is 
going  to  be.  One  evening  this  winter  Compucius  is 
going  to  say,  “Hi  Kathryn!  Let’s  see  if  you  can 
teach  me  how  to  add  1 and  1!”  Where  will  it  all 
end? 

I do  all  my  complex  programming  in  machine 
language  with  the  help  of  my  machine’s  assembler, 
but  these  teaching  and  practice  programs  which  I 
have  been  describing  are  simply  and  quickly  writ- 
ten in  BASIC,  if  your  computer  has  that  capability 
as  most  now  do.  They  seem  almost  too  simple  to 
write  about  and  I venture  to  do  so  only  because  of 
the  interest  and  kind  comments  they  received  from 
many  people  to  whom  I’ve  shown  them.  Husbands 
take  note,  many  wives  tried  them  and  went  away 
saying,  “That  would  be  just  the  thing  for  our 
child.” 

Want  to  keep  your  computer  young  and  active? 
Try  what  most  teachers  know  — give  it  some  contact 
with  young  people  and  let  it  help  them.  Remember,  a 
teacher  is  forever!  ■ 
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Conducted  by  Laura  Hanson 


Complete  Matrix  Printers 

Two  matrix  printers  are 
available  from  General  Elec- 
tric Data  Communication  Pro- 
ducts in  both  interactive  and 
line  printer  versions.  The  in- 
teractive 1200  bps  KSR 
(keyboard  send-receive)  unit  is 
mated  with  an  RO  (receive  on- 
ly) configuration  which  can  be 
modified  to  serve  as  a line 
printer  with  minimal  hardware 
changes.  Some  of  the  major 
features  of  the  TermiNet  200 
printers  include:  servo  control 
for  both  carriage  and  paper 
advance,  20  inch  per  second 
slew  rate,  a 1 K byte  buffer, 
multipart  forms  printing,  136 
column  print  positions  with 
variable  character  spacing, 
selectable  vertical  spacing, 
tractor  adjustment,  and  the 
ability  to  handle  paper  widths 
from  2 to  16  Vi  inches.  The 
operator  replaceable  print 
head  has  a 7 by  9 dot  matrix 
which  provides  clear  character 
resolution  in  both  single  and 
multiform  usage. 

Single  unit  pricing  is  about 
$3000.  For  further  informa- 
tion, contact  General  Electric 
Data  Communication  Pro- 
ducts, Waynesboro  VA 
22980.  ■ 


Voice  Input  for 
Apple  II  Computer 


A voice  data  input  unit  for 
the  Apple  II  computer  is  avail- 
able from  Heuristics  Inc,  900 
N San  Antonio  Rd,  Los  Altos 
CA  94022. 

Speechlab  Model  20A  fea- 
tures a 32  word  vocabulary, 
fast  response  and  multiple 
training  samples  for  accuracy. 

The  program  which  runs  the  unit  is  contained  on  an  onboard  pro- 
grammable read  only  memory  and  is  automatically  executed  by  the 
Apple  II  monitor  program  when  speech  input  is  desired. 

A high  fidelity  microphone  and  a user  manual  with  six  demonstra- 
tion programs  (including  Mastermind,  Blackjack  and  Shooting  Stars) 
written  in  Apple  BASIC  are  included.  The  price  is  $189.  ■ 
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Nonimpact 


The  Centronics  Microprinter  is  a high  speed,  desktop,  nonimpact 
printer  available  in  parallel  (Model  PI)  and  serial  (Model  SI)  interface 
versions.  The  primary  difference  between  the  two  models  is  the  inclu- 
sion of  an  RS-232C  serial  interface  and  192  character  FIFO  buffer  in 
the  Model  SI  for  use  through  serial  I/O  ports  of  small  computers. 

It  prints  5 by  8 dot  matrix  characters  at  a rate  of  150  lines  per 
minute.  The  paper  carries  a conductive  aluminized  coating  which  is 
vaporized  by  a low  voltage  discharge  from  the  print  head  to  produce 
highly  readable  characters. 

The  price  of  the  Model  PI  is  $495  and  the  Model  SI  is  $595.  Contact 
Centronics  Data  Computer  Corp,  Hudson  NH  0305 1 . ■ 
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nPeripheral 


Impact  Matrix  Printer 


The  Series  40  printers  from  Micro  Peripherals  Inc,  2099  W 
2200  South,  Salt  Lake  City  UT  84119  feature  low  cost,  40  column 
hard  copy.  They  are  impact  printers  which  produce  dot  matrix 

characters  at  a speed  of  75 

lines  per  minute.  According  to 

the  company,  the  peak  prin- 

Computer  Graphic  ting  rate  is  129  characters  Per 

Input  Device  second-  Each  Printer  is  com' 

pletely  self-contained,  in- 

The  Digi-kit-izer  computer  cluding  :ts  own  e,ectr°- 

input  peripheral  opens  the  mechanical  components,  con- 

door  to  the  world  of  graphics  tro1  Iog,c’  Pattern  generat,°n> 

for  the  small  systems  owner.  buffer,ng  and  Power 

According  to  the  manufac-  The  Senes  40  printers  range  in 

inrr*r  i.  ran  ho  price  from  $425  to  $650.  ■ 


Computer  Graphic 
Input  Device 

The  Digi-kit-izer  computer 
input  peripheral  opens  the 
door  to  the  world  of  graphics 
for  the  small  systems  owner. 
According  to  the  manufac- 
turer, it  can  be  assembled 
from  a kit  in  one  evening.  The 
applications  include  archi- 
tecture, cartography,  mathe- 
matical analysis,  motion  pic- 
ture film  generation,  and 
medical  and  dental  analysis. 
The  Digi-kit-izer  has  an  active 
surface  area  of  1 1 by  1 1 inches 
and  a resolution  of  200  lines 
per  inch.  The  data  rate  is  100 
coordinate  pairs  per  second 
and  it  is  switch  selectable  from 
point  to  continuous  operating 
modes.  The  transducer  is  a 
pen-type  stylus  and  the  unit 
never  needs  alignment  or 
calibration. 

The  utility  of  the  Digi-kit- 
izer  is  enhanced  by  an  RS-232 
interface  option  with  selec- 
table data  rates  and  a high 
resolution  Apple  interface 
board.  Interface  boards  to  the 
TRS-80  and  IMSAI  are  also 
available.  It  is  priced  at  $449 
and  available  from  Talos 
Systems  Inc,  7419  E Helm  Dr, 
Scottsdale  AZ  85260.  ■ 


Expandor’s  Black 
Box  Printer 

The  Black  Box  Printer  is  a 
lightweight,  portable,  quiet, 
impact  printer  that  prints  80 
columns  wide,  at  10  characters 
per  second,  on  8'/2  inch  wide 
pressure  fed  or  sprocket  fed 
paper.  Up  to  five  copies  may 
be  printed  at  one  time.  The 
Black  Box  Printer  features  a 
single  case  64  character  ASCII 
character  set.  The  printer  is 
$396  and  the  base  and  cover 
are  an  additional  $29.95.  Con- 
tact Expander  Inc,  400  Sainte 
Claire  Plaza,  Upper  St  Clair 
PA  15241.  ■ 


Keyboard  Enhances  Operation  of  Commodore  PET 

The  professional  encoded  Remote  Keyboard  (PERK)  for  the  Com- 
modore PET  computer  is  a plug-in,  typewriter  style,  alphanumeric 
keyboard,  designed  to  enhance  the  operation  of  the  PET.  The  PET 
comes  with  a built-in  calculator  type  keyboard,  but  the  keys  of  this 
board  are  only  half  the  size  of  standard  typewriter  keys. 

The  PERK  keyboard  shares  the  PET  internal  keyboard  interface, 
allowing  the  two  keyboards  to  be  used  interchangeably.  Both  are  ac- 
tive at  all  times,  allowing  the  operator  to  use  the  PERK  keyboard  for 
normal  data  entry,  and  the  PET  keyboard  for  numerics  or  graphics. 

The  PERK  is  connected  by  means  of  a plug-in  interface  card. 

It  gives  the  user  complete 
cursor  control  as  well  as  the 
ability  to  edit  text  on  the 


The  PERK  keyboard  is 
$229.95,  wired  and  tested.  For 
further  information,  contact 
George  Risk  Industries  Inc, 
GRI  Plaza,  Kimball  NE 
69145.  ■ 
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Software  Packages 


Personal  Software  has  pub- 
lished a catalog  which  covers 
entertainment  and  self-educa- 
tion, personal  finance,  home 
information  management  and 
a variety  of  hobbies.  The  soft- 
ware available  includes:  Sti- 
mulating Simulations,  a set  of 
ten  games  that  simulate  a situ- 
ation that  may  be  realistic  or 
fanciful;  Microchess,  which 
enables  the  user  to  play  chess 
against  a TRS-80  computer; 
assembler  in  BASIC  to  make  it 
possible  to  write  programs  in 
assembly  language  for  the 
6502  processor  and  have  them 
translated  to  machine  lan- 
guage for  direct  execution  on 
the  PET;  and  a Word  Process- 
ing Package  for  PET  owners 
who  would  like  to  compose 
and  edit  letters,  articles  and 
manuscripts,  and  obtain  cor- 
rected output  at  high  speed. 
For  a copy  of  the  catalog  write 
to  Personal  Software.  POB 
136,  Cambridge  MA  02138.  ■ 


Software  Handbook  of 

Statistical  Techniques 

This  software  handbook, 
SIMPLE , contains  over  100 
conversational  computer  pro- 
grams in  BASIC,  for  teaching 
statistics  and  experimental 
design  to  students  from 
engineering,  science,  business 
and  social  science  disciplines. 
It  also  includes  descriptions  of 
the  programs,  input  and  for- 
mat requirements,  sample  pro- 
blems, and  copies  of  ter- 
minal/user dialogues. 

The  price  is  $10.95  from 
Sterling  Swift  Publishing 
Company,  POB  188,  Man- 
chaca  TX  78652.  ■ 


Foreign  Language 
Vocabulary  Programs 

Foreign  Language  Vocabu- 
lary is  a bidirectional  program 
for  the  instruction,  practice 
and  testing  of  language 
vocabulary  skills.  The  pro- 
gram is  written  in  BASIC  and 
languages  include  French, 
Spanish,  Italian  and  German. 

Program  features  include 
separate  modes  for  vocabulary 
instruction,  practice  drills  and 
testing,  selectable  by  the  user. 
The  user  may  also  alternate 
language  direction  (English  to 
French,  or  French  to  English) 
to  improve  comprehension. 
The  Educator  option  permits 
the  creation  of  files  for  the 
storage  of  student  identifica- 
tion, text  responses  and  test 
scores,  for  use  in  a classroom 
situation. 

Each  volume  is  priced  at  $5 
with  the  Educator  option 
costing  an  additional  $3.  All 
four  volumes  are  $17.50  or 
$27.50  with  the  Educator  op- 
tion. Contact  Musgrove  Engi- 
neering, 9547  Kindletree  Dr, 
Houston  TX  77040.  ■ 


Microcomputer 

Programming 

Home 

Study  Course 


logical 


A course  in  microcomputer 
programming  for  beginners  is 
available  from  Logical  Ser- 


vices Inc,  1080H  E Duane  Av, 
Sunnyvale  CA  94086.  Modu - 
Learn  presents  systematic  soft- 
ware design  techniques  and 
structured  programming  in  ten 
lessons  complete  with  pro- 
blems, solutions,  and  practical 
examples  in  8080  and  8050 
assembly  language.  Back- 
ground material  on  microcom- 
puter architecture,  hardware 
and  software  trade-offs  and 
useful  reference  tables  are  in- 
cluded in  this  book  of  over  500 
pages.  It  is  bound  in  a 
notebook  for  easy  reference. 

The  price  is  $49.95.  Write  to 
the  company  for  a free  bro- 
chure and  course  outline.  ■ 


Software  for  the  H8 


Two  tapes  are  available  for 
the  Heathkit  H8  computer 
from  Ed-Pro  Inc,  6580  Buck- 
hurst  Trl,  Atlanta  GA  30349. 
One  tape  contains  11  game 
programs;  the  other  contains 
programs  for  checkbook 
reconciliation,  budgeting  and 
calculation  of  interest  for 
loans  and  investments.  Tapes 
are  supplied  with  complete 
program  listings  and  user  in- 
structions. Tapes  sell  for  $20 
each  (with  a 10%  discount  if 
both  are  purchased).  ■ 
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Expanded  Book  Catalog 
from  BITS 
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Computer  Selection  and 
Operation  for 
Small  Businesses 

Management  Information 
Corp’s  publication,  How 
Small  Businesses  Use  Com- 
puters, is  a 40  page  collection 
of  case  studies,  which  includes 
the  reasons  why  each  small 
business  decided  to  implement 
computers,  and  describes  the 
operation  of  each  installation. 

The  report  delves  into  the 
factors  that  cause  a small  com- 
pany to  acquire  a computer 
system,  ranging  from  high 
labor  costs  or  inability  to  use 
service  bureaus  to  increased 
efficiency.  The  management 
of  each  company’s  system  is 
stressed,  including  supervi- 
sion, advanced  training  of 
operators  and  the  maintenance 
program. 

This  complete  set  is  being 
offered  for  $15.  Contact  MIC, 
140  Barclay  Center,  Cherry 
Hill  NJ  08034.  ■ 


\ 


An  expanded  BITS  catalog 
is  available  featuring  books  on 
microcomputing  and  other 
related  subjects.  There  are 
books  on  business  and  calcu- 
lators, Pascal,  artificial  intelli- 
gence, robotics,  program- 
ming, hardware,  games  and 
much  more. 

BITS  has  a complete  selec- 
tion of  professionally  reviewed 
microcomputer  books  (over 
150  titles),  including  a number 
of  self-published  works.  They 
also  have  available  posters  and 
specialty  items  of  interest  to 
the  computer  enthusiast.  Re- 
quest your  free  catalog  from 
BITS  Inc,  Dept  3,  POB  428, 
Peterborough  NH  03458.  ■ 


Put  a Personal  Computer 
to  Work  for  You 

The  profitable  uses  of  per- 
sonal computers  are  detailed 
in  this  191  page  book  publish- 
ed by  Hayden  Book  Company 
Inc,  50  Essex  St,  Rochelle 
Park  NJ  07662.  How  to  Profit 
from  Your  Personal  Com- 
puter ^TG  Lewis  is  of  in- 
terest to  the  small  business 
owner  or  professional  who  is 
now  overwhelmed  with  paper- 
work and  desires  a simpler 
system.  It  describes  the  uses  of 
personal  computers  in  com- 
mon business  applications,  such  as  accounting,  handling  payrolls, 
managing  inventory  and  sorting  mail  lists.  It  will  help  you  in  selecting 
equipment;  in  analyzing  a problem  for  a business,  hobby  or  educa- 
tional application;  and  in  translating  your  solutions  into  real  com- 
puter systems. 

The  book  teaches  how  to  configure  a system  to  fit  the  needs  of  an 
application  and  how  to  implement  that  system  using  programming 
techniques  developed  by  the  author.  -Programs  in  BASIC  and 
blueprints  of  each  program  are  included.  The  book  uses  terms,  nota- 
tions and  techniques  commonly  used  by  programmers. 

How  to  Profit  from  Your  Personal  Computer  will  give  you  a better 
understanding  of  the  fundamentals  of  data  processing.  It  is  priced  at 
$7.95.  ■ 


Free  Guide  to  Personal 
Computers  from  NCE 

A helpful  book  on  personal 
computers  is  being  offered 
free  to  readers  of  onCom- 
puting  by  NCE/CompuMart 
Inc,  1250  N Main  St,  POB 
8610,  Ann  Arbor  MI  48107. 
Getting  Started  in  Microcom- 
puters evaluates  25  books  and 
periodicals  on  current 
technology  and  equipment. 
This  illustrated  paperback  also 
includes  a buyer’s  guide  with 
information  on  current  prices, 
capabilities  and  expansion 
possibilities  of  personal  com- 
puters. To  receive  your  free 
copy,  write  to  NCE/Compu- 
Mart at  the  above  address.  ■ 
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Automotive  Computer 


This  automotive  computer 
displays  such  data  as  miles  to 
go,  vehicle  location,  estimated 
arrival  time,  miles  per  gallon, 
cost  per  mile  and  19  other 
functions.  The  Prince  On- 
Board  Computer  is  easily  in- 
stalled by  connecting  a speed 
transducer  and  fuel  flow  trans- 
ducer, both  supplied. 

It  includes  a memory  scan 
and  an  alarm  which  sounds 
one  mile  before  reaching  a 
programmed  location. 

The  unit  retails  for  about 
$400.  Contact  Prince  Corp, 
POB  6,  Holland  MI  49423.  ■ 


Outthink  the 
Computer 
With  COMP  IV 


COMP  IV  is  a game  in  which  the  player  tries  to  outthink  the  com- 
puter. The  challenge  to  the  player  is  to  deduce  a secret  number  selected 
by  the  instrument’s  circuitry.  The  player  may  elect  to  discover  a 3,  4, 
or  5 digit  number. 

Stored  in  COMP  IV’s  memory  bank  are  more  than  30,000  possible 
number  permutations.  One  player  can  match  wits  with  COMP  IV  or 
several  may  take  turns. 

COMP  IV  retails  at  approximately  $29.95.  Contact  Milton  Bradley 
Co,  Springfield  MA  01 101.  ■ 


CALL  TOLL  FREE:  (800)  423-5387 
IN  CA,  HI,  AK:  (213)  886-9200 


S-100  COMPUTER 
BOARDS 

1601  CCS/M-XVI  16K  STATIC  RAM  MODULE 

KIT *275 

1602  as  above,  a&t 

1603  as  above,  bareboard 

1500  HUH/S-100  MPA  kit 

1503  MH  PROPROM,  8K  EPROM 

BOARD *214 

1504  6834  EPROMS  (or  above  . . .*  10 

1505  MH  100,000  DAY  CLOCK,  a&t  . . *219 

1506  MH  INTROL,  64  chan  remote 

control  a&t *329 

1507  WMC/QM1  12  SLOT  MOTHERBOARD.  *39 

1508  as  above,  with  connectors  . . .*  80 

1509  WMC/MEM1  8K  STATIC  RAM  BOARD  . S 28 

1510  parts  only  for  above  . * 80 

1403  SSM/CB1  8080A  CPU  BOARD  KIT *134 

1408  SSM/SB1  MUSIC  SYNTHESIZER  KIT  .*  145 

1411  SSM/104  2 PARALLEL  + 2 SERIAL 

PORTS  KITS *139 

1414  SSM/102  IO  UNIVERSAL  BOARD  KIT  . * 48 

1417  SSM/VB1B  VIDEO  INTERFACE  KIT *129 

1425  SSM/MB3  2/4K  EPROM  BOARD  KIT  , * 54 

1420  SSM/MB4  2 MHZ  STATIC  RAM  KIT  , S 89 

1427  SSM  ALTAIR  IMSAI  EXTENDER 

BOARD S 10 

1428  connector  for  above * 4 

1429  SSM/OB1  VECTOR  JUMP  & PROTO- 

TYPING CARD  KIT  *47 


CC5  = California  Computer  Systems 

WMC  — Wameco 

IA  = Ithaca  Audio 

SSM  = Solid  State  Music 

SDS  = SD  Systems 

SPL  = Speechlab 

HUH  = HUH  Electronics 

MH  = Mountain  Hardware 

a&t  = assembled  & tested 


1432  SSM/MT1 

1433  S5M/MB8A 

1436  SSM/MB9 

1438  SSM/VB2 

1511  IA 

1512  IA 

1513  IA 

1514  IA 
1600  CCS 
1516  SDS 
1517-0  SDS 
1S17-16 
1517-32 
1517-48 
1517-64 

1165  NEWTECH 
1518  SPL 
1520  SPL 
1222  uSOUNDER 


15  SLOT  MOTHERBOARD  . 
16K  (2708)  EPROM  BOARD 

KIT  

4K  STATIC  PROM/RAM 

BOARD  KIT, 

VIDEO  BOARD  KIT 

2708/2716  EPROM  BARE- 
BOARD   

Z80  CPU  BAREBOARD  . . . 
8K  STATIC  RAM  BARE- 
BOARD  

S-100  WIREWRAP  BOARD 
S-100  WIREWRAP  BOARD 

VERSAFLOPPY  KIT , 

EXPANDORAM  KIT 

as  above,  with  16K  RAM  . . . 
as  above,  with  32K  RAM  . 
as  above,  with  48K  RAM 
as  above,  with  64K  RAM 

MUSIC  BOARD  a&t 

32  WORD  SPEECHLAB  a&t 
64  WORD  SPEECHLAB  a&t 
SOUND  EFFECTS  BOARD 
a&t 


* 64 
$139 


S 28 
* 28 

* 29 
*159 
*185 
*249 
*330 
*425 
*500 

* 57 
$189 
*299 


TRS-80  LEVEL  III 
BASIC  $42 

As  advertised  in  March 
Interface.  Loads  on  top 
of  level  II,  turns  your 
TRS-80  into  a powerful 
system.  Solves  loading 
problems,  cures  keyboard 
"bounce”.  Software  cas- 
sette, has  the  power  of 
a hardware  modification! 
Guaranteed  satisfaction! 
Cat  No.  1332 


C0MPUCRUISE 

$165 

Navigational  computer 
for  mobile  or  marine 
use!  Features  cruise 
control,  fuel  manage- 
ment, trip  computer, 
timer/counter.  Warns 
low  fuel!  Compensates 
for  tire  si/e.  converts  to 
metric!  44  functions. 
Mounts  easily  on  dash. 
Easy  lo  read  bright  blue 
digits.  With  installation 
instructions. 

Cat  No.  1166 


[ MICROPROCESSORS! 
RAMS 

Order  by  type  no. 


Z-80A 
1702 A 
2708 

21LO2-250 

21LO2-450 

21L02-650 

2114-200 

2114-300 

2114-450 

4116 


*9.00 

* 9.00 
*14.50 
S 3.00 

* 9.50 
S 1.50 

* 1.25 

.90 

*10.50 

* 9.50 

* 8.50 
*11.00 


California  Computer  Systems 

MEMORY  ADD-ON 
16K  $80 

For  APPLE.  TRS-80.  EXtDY 

Everything  you  need! 
Installs  in  minutes,  no 
special  tools,  no  solder- 
ing! 250  nsec. 

Cat  No.  1156 


r g» 

DISKS 

• Single  density 

• IBM  Compatible 

$40  box  of  10 

Cat  No. 

Type 

1145  32  sector  holes. 

1 index  hole 

1146  IBM  32.  3740,  3540, 

^ 

3770,  3790  _ 

r LINEAR 

AND  V.R.  SALE! 

order  by  type  no. 

7805T 

2 for  *1.50 

781 2T 

2 for  *1.50 

7815T 

2 for  *1.50 

7905T 

2 for  *1.70 

7912T 

2 for  *1.70 

7915T 

2 for  SI. 70 

LM3G8V 

2 for  *1.30 

LM311N 

2 for  *1.30 

LM324N 

2 for  *1.20 

LM358N 

2 for  .85 

LM386N 

2 for  *1.50 

LM389N 

2 for  S2.00 

NE555V 

4 for  *1.00 

LM556N 

2 for  *1.50 

LM567V 

2 for  *1 .40 

LM703N 

2 for  .60 

LM723N 

2 for  .90 

l LM1458N  2 for  .70 

L.  LM1489N  2 for  *2.00 

SHUGART  SA-400 
MINIFLOPPY  DRIVE 
$275 

Hard  and  soft  sectoring, 
single  density,  35  track. 
Requires  power  supply. 

Cat  No-  1154 


VERBATIM 
5</4”  DISKETTES 
S29.95  box  of  10 

Cat  No.  Type  Use 

1147  Soft  sector  TRS-80,  Apple 

1148  Hard.  10  hole  North  Star 

1149  Hard,  16  hole  Micropolis 


DATA  CASSETTES 
10  for  $17 

Highest  quality,  leader- 
less!  With  protective 
plastic  case. 

Cat  No.  1142 


FREE  CATALOG! 

New,  hot  off  the  press! 
Top  quality,  low  cost 
factory  fresh  IC's,  leds, 
readouts,  semis,  compu- 
ter add-ons,  boards,  test 
equipment,  books,  soft- 
ware, PC  aids,  and 
more! 


[MINIMUM  ORDER  $10F  BSJVlS*  ftlMS 


Pay  by  check.  COO.  Visa,  of  Masiercrtarge. 
Order  by  phone  or  mail.  Please  include  phone 
no.  USA  add  S1.50  tor  shipping/handling , or 
$2.50  (or  air.  Foreign  add  $2.00  for  surface, 
$5.00  (or  air.  COD'S  add  B5c.  All  items  guaran- 
teed satisfaction  (or  120  days! 
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Reader  Service 


To  get  further  information  on  the  products  advertised  in 
onComputing , fill  out  the  reader  service  card  with  your  name 
and  address . Circle  the  appropriate  numbers  for  the  advertisers 
you  select  from  the  list , and  drop  it  in  the  mail.  Not  only  do 
you  gain  information , but  our  advertisers  are  encouraged  to 
use  the  marketplace  provided  by  onComputing . 


Inquiry 

Number 

Page 

Number 

Inquiry 

Number 

Page 

Number 

5 

Bits 

83 

75 

Ohio  Scientific 

CV  IV 

10 

Buss/Charles  Floto 

85 

* 

onComputing  Subscriptions 

49 

* 

Byte  Books 

62,64 

* 

onComputing  WATS  Line 

39 

20 

Circle  Enterprises 

71 

85 

Personal  Software 

47 

25 

Computer  Mart  of  NY 

105 

90 

Pet  Shack  Software  House 

85 

30 

Computer  Nook  of  NJ 

73 

95 

Potomac  Micro  Magic 

45 

35 

GRT 

1 

100 

Processor  Technology 

CV  11,9 

40 

H & E Computronics 

15 

105 

Program  Design  Inc 

95 

45 

Hobby  World 

111 

110 

RCA 

5 

50 

Information  Unlimited 

106 

115 

Rochester  Data 

101 

55 

Jade 

103 

120 

S-100 

101 

58 

Micro  Dasys 

48 

★ 

Scientific  Research 

79 

60 

Micromail 

19 

130 

Softape 

89 

65 

Muse  Company 

99 

135 

Robert  Tinney 

CV  III 

70 

Nat’l  Small  Computer  Show 

27 

140 

Trans  Data 

63 

* Please  correspond  directly  with  the  company 


Coming  in  onComputing 


Printers:  What  options  are  available?  Who  makes  printers?  What  do  they  cost? 

A special  section  devoted  to  this  important  area  of  personal  computing,  including  a 
product  directory  and  reviews  of  printers. 

Assembly  Language  Programming:  What  it  is  and  how  to  understand  it. 

The  New  Hybrid  Computers:  Some  exciting  new  personal  computers  that  have  evolved 
from  video  games. 

Plus  the  regular  onComputing  departments:  book  reviews,  products,  coming  events,  and 
much  more. 


interAction 


Article 

Page 

Number 

Number 

1 

Getting  Started:  Elizabeth  M Hughes 

6 

2 

Writing  with  a Microcomputer:  Jerry  Pournelle 

12 

3 

The  Binary  World:  Russell  Reiss 

20 

4 

A User  Reviews  the  Apple  II  System:  Raymond  G A Cote 

28 

5 

A Review  of  the  Commodore  PET:  Blaise  W Liffick 

32 

6 

A User  Reports  on  the  Sorcerer  Computer:  Ken  Barbier 

38 

7 

A User  Reviews  the  Radio  Shack  TRS-80:  Richard  Shuford 

40 

8 

A Personal  Computer  Directory:  Fred  Ruckdeschel 

50 

9 

The  Information  Age:  Theodore  J Cohen 

65 

10 

Computer  Clubs:  Who  Needs  Them?  Lloyd  and  Debbi  Kishinsky 

74 

11 

Your  Neighborhood  Computer  Store 

96 

12 

A Teacher  Is  Forever:  Joseph  Dawes 

104 

112 
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interAction 


interAction  is  your  direct  line  to  the  editor’s  desk.  Each  month,  the  two  top 
rated  authors  receive  bonuses  based  on  your  votes.  To  use  this  card,  refer  to 
the  list  of  authors,  titles,  and  corresponding  article  numbers  on  the  opposite 
page.  Then  rate  each  article  on  a scale  from  0 to  10  below  by  circling  the  ap- 
propriate rating  number  to  the  right  of  each  article  number.  Your  feedback 
helps  us  produce  the  best  possible  magazine  each  month. 
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Comments 
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Summer  1979 


For  fastest  service  transfer  mailer 
label  from  wrapper  to  coupon  pro- 
vided at  the  right.  Requests  cannot 
be  honored  unless  zip  code  is  given. 
This  card  valid  for  90  days  only. 

NOTE — If  label  is  missing  or  de- 
faced nil  out  coupon  carefully 
-PLEASE  PRINT-this  is  the  on- 
ly way  to  get  requested  material  to 
you. 


Name 

(Title) 

(Company) 

Address 

City State Zip  Code 


1 21  41  61  81  101  121  141  161  181  201  221  241  261  281 

2 22  42  62  82  102  122  142  162  182  202  222  242  262  282 

3 23  43  63  83  103  123  143  163  183  203  223  243  263  283 

4 24  44  64  84  104  124  144  164  184  204  224  244  264  284 

5 25  45  65  85  105  125  145  164  185  205  225  245  265  285 

6 26  46  66  86  106  126  146  166  186  206  226  246  266  286 

7 27  47  67  87  107  127  147  167  187  207  227  247  267  287 

8 28  48  68  88  108  128  148  168  188  208  228  248  268  288 

9 29  49  69  89  109  129  149  169  189  209  229  249  269  289 

10  30  50  70  90  1 10  130  150  170  190  210  230  250  270  290 

11  31  51  71  91  111  131  151  171  191  211  231  251  271  291 

12  32  52  72  92  112  132  152  172  192  212  232  252  272  292 

13  33  53  73  93  113  133  153  173  193  213  233  253  273  293 

14  34  54  74  94  114  134  154  174  194  214  234  254  274  294 

15  35  55  75  95  115  135  155  175  195  215  235  255  275  295 

16  36  56  76  96  1 16  136  156  176  196  216  236  256  276  286 

17  37  57  77  97  1 17  137  157  177  197  217  237  257  277  297 

18  38  58  78  98  1 18  138  158  178  198  218  238  258  278  298 

19  39  59  79  99  1 19  139  159  179  199  219  239  259  279  299 

20  40  60  80  100  120  140  160  180  200  220  240  260  280  300 


onComputing 


J3L 

O 

>- 


CL 

LU 

cc 

C/D 

if) 


5 

0) 

Z 

CO 


-O 

E 


LU  £ 

0) 


CC 

o 

o 

< 

QQ 


< 

a 


a 

< 

H 

V) 

o 

CL 


W> 

S 


C CQO< 
© 0-OD 


u £■  o 
w C 1_ 

« 5 <u 

= « = 


Beautiful  “Computer  Chess”  Reproduction — only  $4.95! 


This  dramatic  reproduction  of  the  October  78  Byte  cover  art  has  been 
produced  with  the  same  care  and  quality  as  limited  edition  prints — yet  it  is 
available  for  the  price  of  a poster. 

The  overall  size  is  18"  x 22",  which  includes  a 1 1/2"  border.  It  is  printed  on 
heavy,  80  lb.,  matte  finish,  coated  stock,  excellent  for  the  finest  framing  if 
desired. 

The  price  of  this  quality  reproduction  is  $4.95,  plus  $1.00  for  mailing  tube, 
handling,  and  postage.  In  addition,  the  artist,  Robert  Tinney,  will  select  the 
100  finest  prints  from  this  first  edition  for  his  personal  signature  ; 
number.  These  100  signed  and  numbered  prints 
on  a strictly  first-come  basis  for  $14.95  plus  $1 
postage  and  handling. 

See  coupon  below  for  ordering. 
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That 
you  she 


niters 

seriously. 


The  C3  Series  is  the  microcomputer 
family  with  the  hardware  features,  high 
level  software  and  application  programs 
that  serious  users  in  business  and  in- 
dustry demand  from  a computer  system, 
no  matter  what  its  size. 

Since  its  introduction  in  August,  1977, 
the  C3  has  become  one  of  the  most  suc- 
cessful mircocomputer  systems  in  small 
business,  educational  and  industrial 
development  applications.  Thousands  of 
C3’s  have  been  delivered  and  today  hun- 
dreds of  demonstrator  units  are  set  up  at 
systems  dealers  around  the  country. 

Now  the  C3  systems  offer  features 
which  make  their  performance  com- 
parable with  today’s  most  powerful  mini- 
based  systems.  Some  of  these  features 
are: 

Three  processors  today,  more 
tomorrow. 

The  C3  Series  is  the  only  computer 
system  with  the  three  most  popular  pro- 
cessors— the  6502A,  68B00  and  Z-80. 

This  allows  you  to  take  maximum  advan- 
tage of  the  Ohio  Scientific  software 
library  and  the  tremendous  number  of 
programs  offered  by  independent  sup- 
pliers and  publishers.  And  all  C3’s  have 
provisions  for  the  next  generation  of  16 
bit  micros  via  their  16  bit  data  BUS,  20 
address  bits,  and  unused  processor 
select  codes.  This  means  you’ll  be  able 
to  plug  a CPU  expander  card  with  two  or 
more  16  bit  micros  right  in  to  your  ex- 
isting C3  computer. 

Systems  Software  for  three 
processors. 

Five  DOS  options  including  develop- 
ment, end  user,  and  virtual  data  file 
single  user  systems,  real  time,  time 
share,  and  networkable  multi-user 
systems. 

The  three  most  popular  computer 
languages  including  three  types  of  BASIC 
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plus  FORTRAN  and  COBOL  with  more 
languages  on  the  way  And,  of  course, 
complete  assembler,  editor,  debugger 
and  run  time  packages  for  each  of  the 
system’s  microprocessors. 

Applications  Software  for  Small 
Business  Users. 

Ready  made  factory  supported  small 
business  software  including  Accounts 
Receivable.  Payables,  Cash  Receipts. 
Disbursements,  General  Ledger,  Balance 
Sheet,  P & L Statements.  Payroll,  Per- 
sonnel files,  Inventory  and  Order  Entry  as 
stand  alone  packages  or  integrated 
systems.  A complete  word  processor 
system  with  full  editing  and  output  for- 
matting including  justification,  propor- 
tional spacing  and  hyphenation  that  can 
compete  directly  with  dedicated  word 
processor  systems. 

There  are  specialized  applications 
packages  for  specific  businesses,  plus 
the  vast  general  library  of  standard 
BASIC,  FORTRAN  and  COBOL  software. 
OS-DMS,  the  new  software  star. 

Ohio  Scientific  has  developed  a 
remarkable  new  Information  Manage- 
ment system  which  provides  end  user 


intelligence  far  beyond  what  you  would 
expect  from  even  the  most  powerful  mini- 
systems. Basically,  it  allows  end  users  to 
store  any  collection  of  information  under 
a Data  Base  Manager  and  then  instantly 
obtain  information,  lists,  reports, 
statistical  analysis  and  even  answers  to 
conventional  "English”  questions  perti- 
nent to  information  in  the  Data  Base. 
OS-DMS  allows  many  applications  to  be 
computerized  without  any  programming! 
The  new  “GT”  option  heralds  the  new 
era  of  sub-microsecond 
microcomputers. 

Ohio  Scientific  now  offers  the  6502C 
microprocessor  with  150  nanosecond 
main  memory  as  the  GT  option  on  all  C3 
Series  products.  This  system  performs  a 
memory  to  register  ADD  in  600 
nanoseconds  and  a JUMP  (65K  byte 
range)  in  900  nanoseconds  The  system 
performs  an  average  of  1 .5  million  in- 
structions per  second  executing  typical 
end  user  applications  software  (and 
that’s  a mix  of  8,  16  and  24  bit  instruc- 
tions!). 

Mini-system  Expansion  Ability. 

C3  systems  offer  the  greatest  expan- 
sion capability  in  the  microcomputer 
industry,  including  a full  line  of  over  40 
expansion  accessories.  The  maximum 
configuration  is  768K  bytes  RAM.  four  80 
million  byte  Winchester  hard  disks,  16 
communications  ports,  real  time  clock, 
line  printer,  word  processing  printer  and 
numerous  control  interfaces 
Prices  you  have  to  take  seriously. 

The  C3  systems  have  phenomenal 
performance-to-cost  ratios.  The  C3-S1 
with  32K  static  RAM,  dual  8"  floppies, 
RS-232  port,  BASIC  and  DOS  has  a sug- 
gested retail  price  of  under  $3600. 

80  megabyte  disk  based  systems  start  at 
under  $12,000  Our  OS-CP/M  software 
package  with  BASIC.  FORTRAN  and 
COBOL  is  only  $600.  The  OS-DMS 
nucleus  package  has  a suggested  retail 
price  of  only  $300,  and  other  options  are 
comparably  priced 

To  get  the  full  story  on  the  C3  systems 
and  what  they  can  do  for  you.  contact 
your  local  Ohio  Scientific  dealer  or  call 
the  factory  at  (216)  562-3101. 

C3-B  wins  Award  of  Merit  at 
WESCON  78  as  the  outstanding 
microcomputer  application  for 
Small  Business. 
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